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PREFACE. 


5 Ph thofe, who are at all acquainted with books: on 

anatomy, the appearance of a new one on the fubject 
will not be furprifing. To thofe, who are not yet. 
acquainted with fuch writings, I have only to fay, that I | 
have written this book, becaufeI believed that fuch a one 
was needed, and muft be ufeful. I have endeavoured 
to make it fo plain and fimple, as to be eafily underftood ; 
I have avoided the tedious interlarding of technical terms 
(which has been too long the pride of anatomi(ts, and 
the difgrace of their fcience), fo that it may read {moothly, 
compared with the ftudied harfhnefs, and, I may fay, 
obf{curity of anatomical defcription. If an author may 
ever be allowed to compare his book with others, it 
muft be in the mechanical part ; and I may venture to 
fay, that this book is full and correc in the anatomy, 
free and general in the explanations, not redundant, I 
hope, and yet not too brief. 

If, in the courfe of this volume, I fhall appear to have 
given a place and importance to theories far higher than 
they really deferve, my reader will naturally feel how 
ufeful they are in preferving the due balance between 
what is amufing, and what is ufeful; between the loofer 
doctrines of functions, and the clofe demonftration of 
parts. He will be fenfible, how much more eafily thefe 
things can be read in the clofet, than taught in an 
public courfe ; he will, I think, be ready to acknowledge, 
that I introduce fuch theories only, as fhould conneé 
the whole, and may be fairly diltinguifhed as the phy- 
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fiology of acts; and he will perceive, that in this too, I 
feel a deference for the public opinion, and a refpect 
for the eftablifhed courfe of education, which it is natural 
to feel and to comply with. 

Thus, perhaps it 1s lefs immodeft for an author to put 
down what he thinks he may honeftly fay concerning 
his own book, than to omit thofe apologies which cuftom 
requires, which give aflurance, that he has not entered 
upon his tafk rafhly, nor performed it without fome la- 
bour and thought, and which are the trueft figns of his 
refpect for the public, and of his care for that {cience to 
which he has devoted his life. 

With thefe intentions and hopes, I offer this book to 
the public; and more particularly to thofe in whofe edu- 
cation I have a chief concern; not without a degree of 
fatisfaction at having accomplifhed what I think cannot 
fail to be ufeful, and furely not without an apprehenfion 
of not having done (in this wide and difficult fubject) all 
that may be expected or wifhed for. 

Every book of this kind fhould form a part of fome 
greater fy{tem of education: it fhould not only be en- 
tire in its own plan, but fhould be asa part of fome 
greater whole ; without which fupport and connection, 
a book of {cience is infulated and loft. This relation and 
fubferviency of his own particular tafk to fome greater 
whole, is firft in an author’s mind: he ventures to look ° 
forward to its connection with the general fcience, and 
common courfe of education; or he turns it to a core 
refpondence and harmony with his own notions of ftudy ; 
and if thefe notions are to give the complexion and cha- 
racter to any book, it fhould be when it is defigned for 
thofe entering upon their ftudies, as yet uncertain where 
to begin, or how to proceed. 

Hardly any one has been fo fortunate as to purfue the 
{tudy of his own fcience under any regular and perfec 
plan; and there are very few with whom a confcioufnefs 
of this does not make a deep and ferious impreffion at 
fome future period, accompanied with fevere regret for 
the lofs of time never to be retrieved. In medicine, 
perhaps, more than in any other f{cience, we begin opr 

{tudies 


6 


PREFACE, x 


fiudies thoughtlefs and iundetded; following whatever is 
delightful, (as much is delightful) neglecting the more 
fevere and ufeful parts: but as we advance towards that 
period in which we are to enter upona mott difficult pro- 
feflion, and to take our place and ftation in life, and 
when we think of the hefitation, anxiety, and appre- 
henfion with which we muft move through the firft years 
of practice, we begin to look back with regret on every 
moment that is paft ; witha confcioufnefs of fome idle 
hours ; and (what is more affli€ting ftill) with an una- 
vailing fenfe of much ill-directed, unprofitable labour : —~ 
for there is no ftudy which a young man enters upon 
with a more eager curiofity ; but, not inftru€ted in what 
is really ufeful, nor ferioufly impreffed with the import- 
ance of his future profeffion, he thinks of his ftudies 
rather as the amufement, than as the bufinefs, of life ; 
flumbers throuch his more laborious and ufeful tafks, 
and foon falls off to the vain purfuit of theories and 
doctrines. 

If | were not perfuaded of the important confequences, 
of the infinite gain or lofs, which mutt follow the firft 
{teps in every profeflion, I fhould not feel, but, above 
all, I fhould not venture to fhow, an anxiety, which 
may be thought affected by thofe who cannot know how 
fincere it mult be; for, in our profeflion, this is the 
courle of things, that a young man, who, by his limited 
fortune, or the will o: his friends, by abfence from his 
native country, or by the deftination of his future life, 
is reftricted to a few years of irregular, capricious, ill- 
directed fludy, throws himfelf at once into the practice 
of a profeflion, in which, according to his ignorance or 
fill, he muft do much good or much harm. Here 
there is no time for his excurfions into that region of airy 
and fleeting vifions, and for his returning again to fedate 
and ufeful labour: there is no time for his difcovering, 
by the natural force of his own reafon, how vain all 
fpeculations are: — in but a few years, at moft, his 
education is determined ; the limited term is completed, — 
ere he have learnt that moft ufeful of all leflons—the true 
plan of ftudy ; his opportunities come to be valued (like 
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every other happinefs), only when they are loft and 
one. 

Of all the leflons which a young man entering upon 
our profeffion needs to learn, this is, perhaps, the firft, — 
that he fhould refift the fafcinations of doétrines and ‘hy- 
pothefes, till he have won the privilege of fuch ftudies 
by honeft labour, and a faithful purfuit of real and ufeful 
knowledge. Of this knowledge, anatomy furely forms. 
the greateft fhare. — Anatomy, even while it is neglected, 
is univerfally acknowledged to be the very bafis of all 
medical fkill. — It is by anatomy that the phyfician 
cuefles at the feat, or caufes, or confequences, of any 
internal difeafe : without anatomy, the furgeon could 
not move one ftep in his great operations; and thofe 
theories could not even be conceived, which fo often 
ufurp the place of that very fcience, from which they 
fhould flow as probabilities and conjectures only, drawn 
from its {tore of facts. 

A confcioufnefs of the high value of anatomical know- 
ledge never entirely leaves the mind of the ftudent. He 
begins with a ftrong conviction that this is the great 
ftudy, and with an ardent defire to. mafter allits diffi- 
eETice 2 : if he relaxes in the purfuit, it is from the diffi- 
culties of the tafk, and the feduction of theories too 
little dependent on anatomy, and too eafily acceflible 
without its help. His defire for real knowledge revives, 
only when the opportunity is loft; when he is to leave 
the {chools of medicine ;. when he is to give an account | 
of his ftudies, with an anxions and opprefled mind, con- 
feious of his ignorance in that branch which is to be re- 
ceived as the chief teft of his profefiional fkill ; ; or when, 
perhaps, he feels a more fericus and manly impreffion, 
the difficulty and importance of that art which he is 
called to practife. 

Yet, in fpite of feeling and reafon, the ftudent en- 
courages in himfelf a tafte for fpeculations and theories, 
the idle amufements of the day, which even in his own 
fhort courfe of ftudy, he may obferve finking in quick 
fucceflion into negle& and oblivion, never to revive; he 
afpires to the character of a phyfiologift. to which want of 
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experience and a youthful fancy, have afligned a rank 
and importance which it does not hold in the eftimation 
of thofe who fhould beft know its weaknefs or ftrength. 
The raweft fludent, proud of his phyfiological know- 
ledge, boafts of a fcience and a name which is modeftly 
difclaimed by the firft anatomift, and the trueft phyfio- 
logift of this or any age: Dr. Hunter fpeaks thus of his 
phyfiology, and of his anatomical demonftration : «* Phy- 
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fiology, as far as it is known or has been explained by 
Haller, and the beft of the moderns, may be eafily 
acquired by a ftudent without a mafter, provided the 
{tudent is acquainted with philofophy and chemiftry, 
and is an expert and ready anatomift ; for with thefe 
qualifications he can read any phyfiological book, and 
underftand it as faft as he reads. 

*¢ In this age, when fo much has been printed upon 
the fubject, there is almoft as little inducement to 
attend lectures upon phyfiology, as there would be 
for gentlemen to attend lectures upon government, or 
upon the hiftory of England. Lectures upon fubjects 
which are perfectly intelligible in print, cannot be of 
much ufe, except when given by fome man of great 
abilities, who has laboured the fubje€t, and who has 
made confiderable improvements either in matter or 
in arrangement. 

‘¢ In our branch, thofe teachers who take but little 
pains to demonftrate the parts of the body with pre- 
cifion and clearnefs, but ftudy to captivate young 
minds with ingenious {peculation, will not leave a re- 
putation that will outlive them half a century. 

“¢ Talways have ftudied, and fhall continue my en- 
deavours, to employ the time that is given up to ana- 
tomical ftudies as ufefully to the ftudents as I can © 
poflibly make it—and therefore fhall never aim at 
fhowing what I know, but labour to fhow and de- 
fcribe, as clearly “as poffible, what they ought to know. 
This plan rejeéts all declamation, all parade, all 


. wrangling, all fubtility : to make a fhow, and to ap- 


pear learned and ingenious in natural knowledge, may 
flatter vanity ; to know facts, to feparate them from 
a 2 ‘6 f{uppo- 
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‘* fuppofitions, to range and connect them, to make 
them plain to ordinary capacities, and above all, to 
point out the ufeful applications, is, in my opinion, 
much more laudable, and fhall be the object of my 
eSpambillony 


* Introductory Leéture publifhed by Dr. Hunter. 
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This plate illuftrates the defcription of the manner in which 
offification takes place in cartilage. 
‘ 1 
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a tibia of the foetus cut through after injection of 

the arteries. 

A. THE BODY OF THE BONE, the centre of which is foft 
and very vafcular. 

BB. The CARTILAGES, which are as yet in place of the 
heads of the bone. 

cc. Veffels feen to penetrate the cartilage from the vaf- 
cular extremity of the bone itfelf. 

-p. Acentral nucleus of bone forming in the cartilage. 

zE. Veflels penetrating from perichondrium into the car- 
tilage: fmall fpecks of bony matter are feen to be 
formed by their extremities. 


Fic. 2. 


A fection of the bones forming the knee joint of a 
child, fhowing how the apophyfis is formed. 
ie A. Section 
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A. Section of the femur, where the bone is complete. 

B. The cartilaginous extremity as in fig. 1. - | 

c. A larger mafs of bone formed in the cartilage, and 
which extending, in a fhort time would have occu- 
pied the place of the whole cartilage. The tract of 
veflels fupplying the bone, and which were not vifible 
in the cartilage, are alfo reprefented here. 

p. The patella, as yet a cartilage. 

E. The upper extremity of the tibia, yet a cartilage. 

¥. The bone forming in the cartilage. 


Fic. 3. 

Reprefents a fection of the apophyfis of a yourlg bone ; 
the bony nucleus feparated from the cartilage by mace- 
ration. 

a. The cartilage. 
B. The bone. 


EXPLANATION OF Pia're II,” 


Explaining the obfcure fubjeCt of necrofis, or death of a 
bone, and regeneration of a new one in its ftead. 


Fic. I. 


The bone of acock’s leg which was perforated, and a 
feather introduced into the cavity of the bone — the. 
confequence necrofis. 3 
AA, The old bone dark yellow, and not partaking of the 

injection, becaufe, though retained in its place, dead. 

c. The new bone formed around the old cylinder of 
bone, and uniting with the end of the old bone. 

g. The end of the feather, which asa foreign body within 

the bone, firft caufed the bone to inflame and throw 

out 
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out new matter, and ftill continuing a fource of 
irritation, killed the bone. 


Fic. 2. 


Example of the procefs of necrofis in the human bone. 
This is the thigh bone of a ftump remaining after ampu- 
tation of the knee. 

A. Theold bone where it was fawn through in operation. 

BB. The old bone feen through the interftices of the new 
bone. 

cc. The new bone inclofing the old fhaft. 

p.. The head of the bone in a natural {tate. 

The procefs here was fimilar to that in the experiment 
on the cock. The wound going wrong, a bad fuppuration 
comes upon the flump, a walling difcharge comes from 
within the bone, the bone isinflamed; the difeafe of the 
marrow proceeds, the bone dies, but not till new bone 
has been formed around the old. 

During fuch a procefs it is not wonderful that the 
continued irr itation deftroys the patient. 


Fic. 3. 


But fometimes it happens that after thefe injuries are 
fuftained the old bone comes away as in this example 
and the {tump may yet do well. 


EXPLANATION OF PLATE III. 


This plate illuftrates the chapter on the formation of the 
teeth. 


Hig. i. 


A tooth cut through and burnt. 
a. The enamel not affected by the heat. 
B. The body of the bone black. 
a 4 c. The 
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c. The canal of the tooth, in which folely the fenfible 
nerve lies. 


Fic.’ 2. 


Shows the faccular pulp and rudiments of a tooth. 
A. The pulp of the form of the tooth hanging out of its 
proper place. 
B. ‘The fac which contains the pulp ard tooth, but being 
flit open they have fallen out of it. 


ec. The fhell of this bony part of the tooth which was 
formed on the pulp a.; but being afecretion froin 
it, and not connected other ways with it, it has fallen 
off, 


Fic. 3. and 4. 


The rudiments of a bony part of a tooth, Wen. 
beginning to form on the projecting parts of the pulp. 


Fic. 5. 
A common example of a ball found in the centre aE 
an elephant’s tooth. 
a. A part of the iron ball difcovered. 
38 3B. Bone formed in circles round the tooth. 
c., The common matter of the tooth. 


p. Leffer nuclii of bone marking the irregular aCtion of 
fecretion near the ball. 


Fie. 36. 


The bag containing the tooth and pulp, from the hu- 
man fubjec. 
a. ‘Lhe bag, or facculus. 
s. The lower part of the pulp when it can be feen with- 
out opening the fac. 
c. The fac a contains the rudiments of the milk tooth, 


and here appended is already the rudiments of the 
fecond tooth. 


Pic, 7%. 
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Fic. 4. 


Section of the jaw of a child. 
A. The incifores of the firft fet of teeth. 
B. C.D. E. The rudiments of the eye tooth. 
g. The pulp, having a conneétion with the facculus, and 
receiving arteries from the bone. 
c. The foft pulp within the fac, and in /tu. 
py. The connection of the facculus with the gum. 


The bone of the tooth forming. — And now it will 
be perceived how it increafes; how fucceffive layers: of 
bone are depofited by the pulp beneath ; and how in 
due time the enamel is depofited upon the bone of the 
tooth by the fac which furroundsit. 
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BOOK I. 


OF THE BONES. 


GTAP st, 
OF THE FORMATION AND GROWTH OF BONES. 


pte is not eafy to (explain, in their natural order, the 

various parts of which the human body is compofed ; 
for they have that mutual dependence upon each other, 
that continual circle of aétion and reaétion in their va- 
rious functions, and that intricacy of connection, and 
clofe dependence, in refpect of the individual parts, 
Sat as in a circle there is no point of preference from, 

vhich we fhould begin to trace its courfe, there is in 
ie human body no function fo infulated from the other 
funtions, no part fo mdependent of other parts, as — 
{0 determine our choice. We cannot begin without 
hefitation, nor hope to proceed in any perfect courfe ; 
yet, from whatever point we begin, we may fo return 
to that point, as to reprefent truly this confent of func- 
tions, and connection of parts, by which it is compofed 
into one perfe&t whole. 
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The bones are framed as a bafis for the whole fyf- 
tem, fitted to fupport, defend, and contain the more 
delicate and noble organs. They are the moft per- 
manent, unchangeable parts of all the body. We 
fee them expofed to the feafons, without fuffering the 
fmalleft change ; remaining for ages the memorials of 
the dead; the evidence of a former race of men ex- 
ceeding ours in ftrength and ftature ; the only remains 
of creatures which no longer exift ; the proofs of fuch 
changes on our globe, as we cannot trace but by thefe 
uncertain marks. ‘Thus we are apt to conceive, that 
evefi in the hving body, bones are hardly organized, 
{carcely partaking of life, not liable, like the foft parts, 
to difeafe and death. But minute anatomy, the moit 
pleafing part of our fcience, unfolds and explains to us 
the internal ftructure of the bones; fhows their my- 
riads of veflels, and proves them to be as full of blood 
as the moft fucculent and flefhy parts ; having, like 
them, their periods of growth and decay ; as liable to 
accidents, and as fubject to internal difeafe. 

The phenomena of fractured bones firft fuggefted 
fome indiftinct notions of the way:in which bone 
might be formed. It was obferved, that in very aged 
men, a hard cruft was often formed upon the furtace 
of the bones; that the fluid exuding into the joints of 
gouty people, fometimes coagulated into a chalky - 
mafs. Le Dran had feen in a cafe of fpina ventofa, 
or {crophulous bone, an exudation which flowed out 
like wax, and hardened into perfect bone. Daventer 
had feen the juice exuding from a fplit in a bone, co- 
agulate into a bony cruft; and they thought it  par- 
ticularly well afcertained, that callus was but a .coagu- 
lable juice, which might be feen exuding directly from 
the broken ends, and which gradually coagulated into 
hard bone. The beft phyfiologifts did not feruple to 
believe, that bones, and the callus of broken bones, 
were formed cf a bony juice, which was depofited by 
the veffels of the part, and which ‘pafling, through all 
the fucceflive conditions of a thin uncoagulated juice, 
ef a tran{parent cartilage, and of foft and flexible bone, 

became 
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became at laft, by a flow coagulation, .a firm, hard, and 
perfect bone, depending but little upon veffels or mem- 
branes, either for its generation or growth, or for nou- 
rifhment in its perfet ftate. But this coagulation is 
a property of dead matter, which has no place in the 
living fyftem ; or if blood or mucus do coagulate with- 
in the body, it is only after they are feparated from 
the fyftem. Coagulation is a fort of accident in the 
living body, and it is not to be believed that the acci- 
dental concourfe of parts fhould form the perfect fyftem 
of a living bone ; nor that coagulation, an irregular, 
uncertain procefs, fhould keep pace with the growth 
of the living parts; that a bone which is completely 
organized, and a regular part of the living fyftem, 
fhould in all its progrefs towards this perfect ftate, be 
mere inanimate, morganized matter : Yet this opinion 
once prevailed; and if other theories were at that 
time propofed, they did not vary in any very effential 
point from this firft notion. De Heide, a furgeon of 
Amifterdam, believed that bone or callus were not 
formed from a coagulable juice, but from the blood 
itfelf. He broke the bones of animals, and, examining 
them at various points of time, he never failed (like 
other fpeculators) to find exactly, what he defired to 
ee In ‘* every experiment,” he found a great effu- 
ion of blood among the mufcles, and round the bro- 
ken bone; and he as eafily traced this blood through 
all the ftages of its progrefs. In the firft day red and 
fluid; by and by coagulated; then gradually becom- 
ing white, then cartilaginous, and at laft (by the ex- 
halation of its thinner parts) hardening into perfect 
bone. . 

It is very fingular, that thofe who abjure theory, and 
appeal to experiments, who profefs only to deliver 
facts, are leaft of all to be trufted; for it is theory 
which brings them to try experiments, and then the 
form and order, and even the refult of fuch experi- 
ments, muft bend to meet the theories which they were 
defigned to prove: it is by this deception that the aus 
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thors of two rival do€trines arrive at oppofite conciu- 
fions, by fats directly joppofed to each other. Du 
Hammel believed, that as the bark formed the wood 
of a'tree, adding, by a fort of fecretion, fucceflive layers 
‘to its growth, the periofteum formed the bone at the 
firft, renewed it when fpoiled, or cut away, and, 
when broken, affumed the nature of bone, and repair- 
ed the breach. He broke the bones of pigeons, and, 
allowing them to heal, he found the periofteum to be 
the chief organ for re-producing bone. He found that 
the callus had no adhefion to the broken bone, was 
‘ eafily feparated from the broken ends which remained 
rough and.bare; and, in purfuing thefe diffections, he 
found the periofteum fairly glued to the external fur- 
face of the new bone ; or he found rather the .callus 
or regenerated bone to be but a mere thickening of 
the periofteum, its layers being feparated, and its fub- 
{tance fwelled. On the firft days he found the peri- 
ofteum thickened, inflamed, and eafily divided into 
many lamelle, or plates; but while the periofteum 
was luffering thefe changes, the bone was in no degree 
changed. On the following days, he found the tu- 
mor of the periofteum increafed at the place of the 
fracture, and extending further along the bone ; its in- 
ternal furface already cartilaginous, and always tinged 
with a little blood, which came to it through the vef- 
fels of the marrow. He found the tumor of the peri- 
ofteum fpongy, and divifible into regular layers, while 
fill the ends of the bone were unchanged, or only a 
little roughened by the firft layer of the periofteum be- 
ing already converted into edrth, and depofited upon 
the furface of the bone: and in the next ftage of its 
progrefs, he found the periofteum firmly attached to 
the furface of the callous mafs. By wounding, not 
breaking the bones, he had a more flattering appearance 
fill of a proof; for having pierced them with holes, 
he found the holes filled up with a fort of tompion, 
proceeding from the periofteum, which was thickened: 
all round them. In an early ftage, this plug could, by 
=r drawing 
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drawing the periofteum, be pulled out from its hole = 
In a more advanced ftage, it was infeparably umted te 
the bone fo as to fupply the lofs. or 

Faller, doubting whether the periofteum, a thin an 
delicate membrane, could form fo large a mafs of bone 
or callus, repeated the proofs, and he again found 
quite the reverfe of all this: ‘That the callus, or the 
original bone, were inno degree dependent on the peri- 
ofteum, but were generated from the internal veflels 
of the bone itfeli : That the perioftewm did indeed ap- 
pear as early as the cartilage which is to produce the 
bone, feeming to bound the cartilage, and give it form; 
but that the periofteum was at firft but a loofe tiffue of 
cellular fubftance, without the appearance of veilels, 
or any mark of blood, adhering chiefly to the heads or 
procefies, while it hardly touched the body of the bone. 
He alfo found that the bone grew, became vafcular, 
had a free circulation of red blood, and that then only 
‘the veflels of the periofteum began to carry red blood, 

er to adhere ta the bone. We know that the bones 
begin to form in fmall nuclei, m the very centre of their 
cartilage, or in the very centre of the yet flexible cal- 
lus, far from the furface, where they might be affifted 
by the periofteum. 

Thus has the formation of bone been falfely at- 
tributed to a gelatinous eilufion, gradually hardened ; 
or to that blood which muft be poured out from the 
ruptured veflels round the fra€tured hone ; or to the 
induration and change of the. periofteum, depofiting 
layer after layer, till it completed the form of the 
Done. 

But when, neglecting theory, we fet ourfelves to 
examine, with an unbiafled judgment, the procefs of 
nature in forming the bones, as in the chick, or in re- 
{toring them, as in broken limbs, a fucceflion of phe- 
nomena prefent themfelves, the moft orderly, beautiful, 
and fimple, of any that are recorded in the philofophy 
of the animal body : for if bones were but condenied 
gluten, coagulated blood, or a mere depofition from _ 
the periofteum, they were then inorganized, and out 


B3 of 


6 “OF THE FORMATION 


of the fyftem, not fubjeé&t to change, nor open to dif- 
eafe; liable, indeed, to be broken, but without any 
means of being healed again ; while they are, in truth, 
as fully organized, as permeable to the blocd, as eafily 
hurt, and as eafily healed, as fenfible to pain *, and as 
recularly changed as the fofter parts are. We are not 
to refer the generation and growth of bone to any one 
part. It is not formed by that gelly in which the 
bone is layed, nor by the blood which is circulating in 
it, nor by the periofteum which covers it, nor by the 
medullary membrane with which it is lined; but the 
whole fyftem of the bone, of which thefe are parts only, 
is defigned and planned, is laid out in the very elements 
of the body, and goes on to ripenefs, by the concur- 
ring action of all its parts. ‘The arteries, by a deter- 
mined action, depofite the bone ; which is formed com- 
monly in a bed of cartilage, as the bones of the leg 
or arm are; fometimes betwixt two layers of mem- 
brane, like the bones of the fkull, where true cartilage 
is never feen. Often the fecretion of the bony mat- 
ter is performed in a diftinct bag, and there it grows 
into form, asin the teeth; for each tooth is formed in 
its little bag, which, by injection, can be filled and 
covered with veflels. Any artery of the body may 
affume this action, and depofite bone, which is formed 
alfo where it fhould not be, in the tendons and in the 
joints, in the great arteries, and in their valves, in the 
flefh of the heart itfelf, or even in the foft and pulpy 
fubftance of the brain, amy 

In the human feetus, and in other animals, before 
the time of birth, inftead of bones, there are only car- 
tilages of the form of the future bone. ‘The whole feetus 
appears to the eye like a mere gelly; the bones are 
a pure, almoft tranfparent and tremulous gelly ; they 
are flexible, fo that a long bone can be bended into a 


* The ob{curity on this fubjec&t is from the neglect of defined 
terms. We fhall prefently fee that the fenfibility poffeffed by the 
bones, and the kind of pain to which they are fubject, differs from 
the fenfibility and pain of the fkin and foft parts. Cal)., 


complete 
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complete rmg; and no opacity, nor fpot of offification 
is feen. Seat? 

This cartilage never is hardened into bone ; but, 
from the firft, it is in itfelf an organized mafs. It has 
its veffels, which are at firft tranfparent, but which 
foon dilate; and whenever the red colour of the blood 
begins to appear in them, oflification very quickly 
follows, the arteries being fo far enlarged as to carry 
the coarfer parts of the blood. ‘The firft mark, of 
offification is an artery, which is feen running into the 
centre of the gelly, in which the bone is to be formed. 
Other arteries foon appear, overtake the firft, mix with 
it, and form a net work of veflels ; then a centre of 
offification begins, ftretching its rays according to the 
length of the bone, and then the cartilage begins to 
grow opaque, yellow, brittle; it will no longer bend, 
and the fmall nucleus of offification is felt in the cen- 
tre of the bone, and, when touched with a fharp point, 
is eafily known by its gritty feel. Other points of offi- 
fication are fucceflively formed ; always the offification 
is foretold by the fpreading of the artery, and by the are 
rival of red blood. Every point of offification has its 
little arteries, and each offifying nucleus has fo little de- 
pendence on the cartilage in which it is formed, that it 
is held to it by veflels only; and when the offifying 
cartilage is cut into thin flices, and fteeped in water 
till its arteries rot, the nucleus of offification drops 
{pontaneoufly from the cartilage, leaving the cartilage 
like a ring, with.a fmooth and regular hole where 
the bone lay. 

The colour of each part of a bone is proportioned 
exactly to the degree in which its offification is ad- 
vanced. When offification begins in the centre of the 
bone, rednefs alfo appears, indicating the prefence of 
_ thofe veflels by which the bony matter is to be poured 
out. .When the bony matter begins to accumulate, 
the red colour of thofe arteries isobfcured, the centre 
of the bone becomes yellow or white, and the ‘colour 
removes towards the ends of the bone. In the centre, 
the firft colouring of the bone is a cloudy, diffufed and 
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géneral red, becaufe the veflels are profufe. Beyond 
that, at the edges of the firft circle, the Veflels are more 
{cattered and afunder, diftinét trunks are eafily feen, 
forming a circle of radiated arteries, which point to- 
wards the heads of the bone. Beyond that, again, the 
cartilage is tranfparent and pure, as yet untouched 
with blood ; the arteries have not reached it, and its offi- 
fication is not begun. ‘Thus, a long bone, while form- 
ing, feems to be divided into feven various coloured 
zones. The central point of moit perfect offification 
is yellow and opaque. On either fide of that, there 
is a zone of red. On either fide of that, again, the - 
veffels, being more fparfe, form a vafcular zone, and 
the zone at either end is tranfparent or white *. ‘The 
oflification follows the veffels, and buries and hides 
thofe-veflels by which it is formed: The yellow and 
opaque’part expands and fpreads along the bone: The 
veffels advance towards the heads of the bones: The 
whole body of the bone becomes opaque, and there 
is left only a fmall vafcular circle at either end; the 
heads are feparated from the body of the bone by a 
thin cartilage, and the veflels of the centre, extending 
{till towards the extremities of the bone, perforate that 
cartilage, pafs into the head of the bone, and then its « 
offification alfo begins, and a {mall nucleus of offifica- 
tion is formed in its centre. ‘Thus the heads and the 


* Tt is curious to obferve how completely vafcular the bone of 
a chicken is before the offification have fairly begun ; how the offi- 
fication being begun, overtake’ the arteries, and hides them, chang- 
ing the traniparent and vafcular part of the bone into an opaque 
white ; how, by peeling off the periofteum, bloody dots are feen, which ~ 
fhow a living conneétion and commerce of veffels betwixt the pe- 
riofteum and the bone ; how by tearing up the outer layers of the 
tender bone, the vafcularity of the isner layers is again expofed ; 
and the moft beavtiful proof of all is that of our common prepa- 
rations, where, by filling with injeCtion the arteries of an adult bone, 
by its nutritious veffels, and then corroding the bone with mineral 
acids, we diffolve the earth, leaving nothing but the tranfparent 
jelly, which reftores it to its original cartilaginous ftate ; and then 
the veffels appear in fuch profufion, that the bone may be compared - 
in vafcularity with the foft parts, and it is feen that its arteries 
were not annihilated, but its high vafcularity only concealed by the 
depofition of the bony parts. i 
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body are, at the firft, diftinct bones formed apart, joined 
by a cartilage, and not united till the age of fifteen or 
‘twenty years. a ( 
_ The veffels are feen entering in one large trunk 
(the nutritious artery) into the middle of the bone: 
From that centre they extend in a radiated form towards 
either end, and the fibres of the bone are radiated in 
the fame direction; there are furrows betwixt the 
rays, and the arteries run along in the furrows of the 
bone, as if the arteries were forming thele ridgés, {e- 
creting and pouring out the bony matter, each artery 
piling it up on either fide to form its ridge *. The body 
of the bone is fupplied by its own veflels; the heads of 
the bone are in part fupplied by the extremities of the 
fame trunks which perforate the dividing cartilage like 
a fieve ; the periofteem adhering more firmly to the 
heads of the bone, brings affiftant arteries from with- 
out, which meet the internal trunks, and affift the offifi- 
cation ; which, with every help, is not accomplihed in 
many years. 

It is by the a€tion of the veffels that all the parts of 
the human body are formed, fluids and folids, each for 
its refpective ule: the blood is formed by the action of 
the veffels, and all the fluids are in their turn formed 
from the blood. We fee in the chick, where there is 
no external fource from which its red blood can be 
derived, that red blood is formed within its own fyf 
tem. Every animal fyftem, as it grows, aflimulates 
‘its food, and converts it to the animal nature, and fo 
increafes the quantity of its red blood: and as the red 
blood is thus prepared by the actions of the greater 
fyftem, the actions of particular veflels prepare various 
parts: fome to be added to the mafs of folids, for the 
natural growth ; others to fupply the continual watte ; 
others to be difcharged from the body as effete, and 


* The arteries of a bone branch with freedom, and with the fame 
feeming irregularity as in other parts of the body. The arteries do 
not exude their fecretion from their fides, fo as to pile up the ridge 
of bone in their courfe. ‘The fecretian feems to be performed in their 
very extremities, C.. By 
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hurtful, or to allow new matter to be received 3 others 
again to perform certain offices within the body, as fe- 
men, faliva, bile, or urine. ‘Thus the body ts furnifhed 
with various apparatus for performing various offices, 
and for repairing the wafle. ‘Thefe are the fecretions, 
and the formation of bone is one of thefe. The plan 
of the whole body hes in the embryo, in perfeét 
order, with all its forms and parts. Cartilage is laid 
in the place of bone, and preferves its form for the fu- 
ture bone, with all its apparatus of furrounding mem- 
branes, its heads, its proceffes and its connection with 
the foft parts. ‘The colourlefs arteries of this pellucid 
but organized mafs of cartilage keep it in growth, ex- 
tend, and yet preferve its form, and gradually enlarg- ° 
ing in their own diameter, at laft receive the entire 
blood *. Then the depofition of earthy matter begins. 
The bone is depofited in fpecks, which fpread and meet 
and form themfelves into perfect bone. While the 
bone is laid by arteries, the cartilage is conveyed away 
by the abforbing veflels ; and while they convey away 
the fuperfluous cartilage, they model the bone into its 
due form, fhape out its cavities, cancelli, and holes, 
remove the thinner parts of the cartilage, and harden it 
into due confiftence. 

If fuch organization of arteries to depofit bone, and 
abforbents to take up the cartilage, and make room for 
the ofleous matter, be neceflary in the formation and 
growth, it is no lefs neceflary for the life and health of 
the full formed bone. Its health depends on the regular 
depofition and re-abforption, moulding and forming the 
parts ; and by various degrees of action, bone is Fable 


* Previous to the formation of bone (or the preparation for it) in 
the cartilage, there is no proof of there being veflels init. But we 
prefume, that the cartilage muft have veffels, becaufe it grows with 
the growth of the animal, previous to the formation of bone in it. 

However, the change, previous to the depofition of bone, has not 
been noticed: the firm cartilage fuffers a change; there is a tra. 
from the circumference to the centre of it, in which the firm cartilage 
is d flolved ; and in the {pot where the firft particle of bone is to be 
depofited, there is a little foft well of matter, different from the firm 
fubftance of the cartilage. Cap , | 
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to inflame, ulcerate, to rot and {poil, to become brittle by 
two much fecreted earth, or to become foft by a greedy 
difeafed abforption of its earthy parts. ‘The earth, 
which conftitutes the hardnefs, and all the ufeful pro- 
perties of bone, is dead, inorganized, and lies in the. 
interftices of the bone, where it it is made up with 
mucus, to give it confiftence and ftrength ; furnifhed with 
abforbents to keep it in health, and carry off its wafted 
parts ; and pervaded by veflels to fupply it with 
new matter. The cartilage is in itfelf a fecretion, to 
which the full fecretion of bone fucceeds, as the arte- 
ries grow ftronger in their fecreting office: for in a 
broken limb there is firft a thin effufion, then a tre- 
mulous gelly, then radiated veffels, then offifying 
fpots, and thefe running together form a perfect bone *. 
If the broken limb be too much moved during the 
cure, then are the fecreting arteries interrupted in their 
office, perfect bone is never formed, it remains a car- 
tilage, and an unnatural joint is produced; the veffels 
are opened again, the procefs is renewed, and the bones 
unite; or even by rubbing, by ftimulating, by merely 
cutting the furrounding parts, the vetflels are made 
active, and their fecretion is renewed. During all 
the procefs of oflification, the abforbents proportion 
their action to the ftimulus which is applied to 
them ; they carry away the ferous fluid, when gelly 
is to take its place; they remove the gelly, as the 
bone is laid ; they continue removing the bony par- 
ticles alfo, which (as in a circle) the arteries conti- 
nually renew. 


* The matter may be thus flated: the extravafated blood being abforb- 
ed, an effufion is poured out by the veflels of the brokenbone. 'l'hismat+ 
teris aregular fecretion, it appears to the eye likea uniform jelly; but 
‘fo does the embryo itfelf . It is bone in embryo, the membranes and 
veffels, arteries, veins, and abforbents are in it; the arteries of the 
furrounding parts do not fhoot into it, but veins, as well as arteries 
and abforbents, inofculate with the veffels of this new formed matter ; 
and whatever veflels may, by accidental.conta&, inofculate with this 
fubftance, whether coming from bone, mufcles, or membrane, ftill 
bone is formed, becaufe it is the deftined conftitution of the new 
formed mafs, or rather, of the veffels which are already in it to form 
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Nothing can be more curious than this continual 
renovation and change of parts, even in the hardeft 
bones. " We are accultome ‘ to fay of the whole body, 
that it is daily changed ; that the older particles are 
removed, and new oa es fapplyt their place 5 - that the 
body is not now the fame individwal body that it was 3 
but it could-net be eafily believed that we {peak only 
by g gucis concerning, the® fofter parts,- what we know 
for certam of the babe es. It was difcovered by chanee 
that; ani nae fed upon the refufe of the dyer’s vats, 
received fo much of the eclourins matter mto the 
‘fyftem, that the bones were tinged by the madder to a 
deep: red, while the fofter parts were unchanged ; > no tine 
remainmg m the Hgaments nor cartilages, membranes, 
veflels, nor nerves, not even in the delicate veflels of 
the eye, It was ealy to diftincuifh by the microfeope, 

that fuch eclour was mixed with the bony matter, re» 
fided in the interftices only, but did not remain in the 
weflels of the bone, paiielas like ah of all the body, 
had no tinge of veioks ; while our inject tions again fill the 
veflels of the bone, make all their branches red; but de 
not affect the colours of the bony part. When mad- 
Ber i$ given to animals, withheld for fome time, and 
then given again, the colour appears in their bones, is 
removed, and appears again with fuch a fudden change 
as proves a rapidity of “depofition and abforption, ex- 
eceding all liketihood or belief. All the bones are 
tinged j in twenty-four hours ; in two or three days their 
colour is very deep; and if the mhadder be left off but 
for a few days, dhe oe colour Is entirely removed. 

This tinging of the bones with madder, was the 
great inflrument m the hands of Du Hamel, tor 
provir ng by demonttration, that it was by layers from 
the perioftour that the Baus was formed; and how 
very far the mind Is vitiated by this vanity of eftablith- 
ing 2 doétrine on facts, is too eafily feen here. Du Ha- 
mel, believing that the periofteum depofited fucceflive 
layers, wv which were added to the bone, it was his 
bufineis to prove that the fueceflive layers would be 
depofited alte rnately red, white, and red ¢ po by giv 


- 
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ing 2 young animal madder, withholding it fora sie 
while, and then beginning again to give it. Now, 
. is ealy to forefee that this tine ing of the lamellae fhould 
correipond with the fueceffive times in which the pefi- 
‘ofteum is a. to depofite the layers of its fubiance, 
Dut’ Du Hamel Very thoughtlefsiy makes his layers 
correfpond ins with the weeks or months in which his 
madder was given or withheld. It is eafy ta forefee 
alfo, that if maddér be removed from the bones in a 
few days (which he himfelf has often told us), then 
his firft layer, viz. of red boné, could not have waited 
for ‘his layer of white to be laid above’ it, nor for 
a layer of red above that again, fo that he fhould have 
edn able to fhow fuccetlive layers: And if mad. 
der can io penetrate as to tinge ‘all the bones that are 
already formed, then, though there might be’ firlt 
a tinged bone, then a white and colourlefs layer, when- 
ever he proceeded to give madder for tingine a third 
jayer, it would pervade all the bone, tinge the layer 
Leow, and reduce the whole into one tint. It a 
bone fhould increafe by layers, thick enough to be 
wifible, and of a diftinct tint, and fuch layers be conti- 
has) accumulated upon each other eve ty week, what 
kind of a bone fhould this grow to? Yet fuch is the 
penating nature of a the eory, t that Du Hamel, Ufis 
mindful of any inte: rruptions like thote, deferibes boldly 


his fucceflive layers, carrying us through regular detail, 


experiment after experim Lent, til at lalt he brizgs 
up his report to the amount of five fucceflive layers, 
Vize two red sapere and three white ones. And iv 
one experine ent’ he makes the tinge of the madder 
continue 1m the bones for fix months, forming fuce« 
oo layers of red and white, althouelt in an earlier ext: 
pe bribed (which be rault have forgotten in his. hurry) 
ae tells us, that by looking through the tranfparent 
part of a cock’s wing, he had feen the tinge of the niad- 
der gradually leave the bones in not many days. 

Thele expe riments areas profs and palp: ible vas the 
occafion of them, and fhould ftand asa Warning to us, 
dhewing how feverelv and honeftly we mutt queltion 
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our own judgment, when trying.to confirm our precon- 
ceived theories by experiments and facts. 

Yet,-by thefe experiments with madder, one moft 
important fact is proved to us; that the arteries and 
abforbents, acting in concert alternately depofite and 
re-abford the earthy particles, as faft as can be con- 
ceived of the foft parts, or even of the moft moveable 
and fluctuating humours of the body. The abforp- 
tion of the hardeft bones is proved by daily obferva- 
tion ; when a carious bone difappears before the in< 
tezuments are opened ; when a tumour, prefling up- 
on a bone, deftroys it; when an aneurifm of the tem- 
poral artery deftroys the fkull ; when an aneurifm of 
the heart beats open the thorax, deftroying the fter- 
num and ribs ; when an aneurifm of the ham deftroys 
the thigh bone, tibia, and joint of the knee; whena 
tumor coming from within the head, forces its way 
through the bones of the fkull;—~Jin all thefe cafes, 
fince the bone cannot be annihilated, what can hap- 
pen, but that it muft be abforbed and conveyed away ? 
If we fhould need any ftronger proofs than thefe, we 
have molities offium, a difeafe by which, in a few months, 
the bony fyftem is entirely broken up, and conveyed 
away, by a high action of the abforbents, with conti- 
nual and deep-feated pain; a difcharge of the earthy 
matter by the urine; a gradual foftening of the bones, 
fo that they bend under the weight of the body; the 
heels are turned up behind the head; the fpine is 
crooked ; the pelvis diftorted; the breaft crufhed and 
bent in: and the functions beginning to fall low, the 
patient, after a flow heétic fever, long and much fuffer- 
ing of pain and mifery, expires, with all the bones dif- 
torted in a fhocking degree, gelatinous, or nearly fo, 
robbed of all their earthy parts, and fo thoroughly fof- 
tened as to be cut with the knife. 

Thus every bone has, like the foft parts, its arte. 
ries, veins, and abforbent. veffels ; and every bone has 
its nerves too. We fee them entering into its fub. 
{tance in {mall threads, as on the furfaces of the frontal 
and parietal bones: We fee them entering for parti- 
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eular purpofes, by a large and peculiar hole, as the 
nerves which go into the jaws to reach the teeth: We 
find delicate nerves going into each bone along with 
its nutritious veflels; and yet we dare hardly believe 
the demonftration, fince bones feem quite infenfible 
and dead : We have no pain when the periofteum is 
rafped and feraped from a bone: We have no feeling 
when bones are cut in amputation; or when, In a 
broken limb, we cut off with pincers the protruding 
end of a bone: We feel no pain when a bone is 
trepanned, or when cauftics are applied to it; and it 
has been always known, that the heated irons which 
the old furgeons ufed fo much, made no other impref- 
fion than to excite a particular titillation and heat, 
rather pleafant than painful, running along the courle 
of the bone. But there is. a deception in all this. A 
bone may be exquifitely fenfible, and yet give no pain; 
a paradox which is very eafily explained. A bone 
may feel acutely, and yet not fend its fenfation to 
the brain. It is not fit that parts fhould feel in this 
fenfe, which are fo continually expofed to fhocks 
and blows, and all the accidents of life; which have 
to fuffer all the motions which the other parts re- 
quire. In this fenfe, the bones, the cartilages, liga- 
ments, burfze, and all the parts that relate to joints, 
are quite infenfible and dead. A bone does not feel, 
or its feelings are not conveyed to the brain: but, ex- 
cept in the abfence of pain, it fhews every mark of 
life. Scrape a bone, and its veffels bleed; cut .or bore 
a bone, and its granulations {prout up; break a bone, 
and it will heal; or cut a piece of it away, and more 
bone will readily be produced ; hurt it any way, and 
it inflames ; burn it, and it dies: take any proof of 
fenfibility, but the mere feeling of pain, and it will 
anfwer to the proof. In fhort, thefe parts have a fen- 
fibility which belongs to themfelves, but have no feel- 
ings in correfpondence with the general fyftem *. 

A. bone 


* From the confideration of thefe faéts, together with this moft 
eflential one ; that bones, ligaments, and tendons are adtually 
capable 
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A bone feels ftimuli, and is excited to re-ad, 
juries: produce inflammation in the bones, as in + 
foft parts ; and then {welling and fpongy loofenefs, 
and a fullnefs of blood, fuppuration, ulcer, and the 
death and difcharge of the difeafed bone enfue. When 
the texture of a bone is thus loofened. by inflamma- 
tion, its feeling is roufed ; and the hidden fenfibility 
of the bone rifes up like a new property of its nature: 
and sas the eye, the fkin, and all feeling parts, have 
their fen fibility increafed by difeafe, the bones, liga- 
ments, burfz, and all the parts whofe feeling during 
health, 1s obfcure and and hardly known, are roufed 
to a degree of fenfibility far furpafling the foft parts. 
The wound of a joint is in deed lefs painful at firft, but 
when the inflammation comes, its fenfibility 1 is raifed to 
a dreadful degree: the patient cries out with anguifhs 
No pains are equal to thofe which belong to the bones 
and joints. | 

This offification is a procefs of a truly ‘animal na 
ture : no coagulation will harden cartilage mto ae nae S 
no change of confiftence will form the blood into it ; 
no Posdshiition of the periofteum can affimilate it A 


capable of receiving and propagating painful impreffions :to the 
fenforium ; 1 have come to the following conclufion:— The 
fenfation of pain is beftowed as a fafeguard to the frame, forcing 
us to avoid whatever is hurtful. ‘To this effect, fenfibility varies 
in different parts, and in general the fenfibility of the more fu- 
perficial parts, being fuflicient protection to the parts beneath, the 
deep parts are but little fenfible. The fenfibility poflefled by the 
isin would not be fufficient protection to the eye; fuch parts differ 
in kind of fenfibility as well as in degree. Experiments have 

een made by cutting and burning the bones and tendons, and 
the conclufion has hots that they were infenfible. But when 
aman iprains his ariktejoi nt, he is in extreme P2iny | though he 
can ealily fatisiy himfelt, that the pain he feels is not in the fkin, 
but mult ay 1 an jount and tendons. It appears then, that fuch 
parts uivally thought infenfible feel pain, and can Ab seet that 
pain to the fenforium,; and turther, that the peculiar fenfibilities 
are exactly fuch, as to allow of free and natural motion and of the 
meceflary degree of attrition, but are beftowed for the purpofe of 
gnaking us avoid that d legree of violence, which would endanger 
the: texture or healeb y funétion of the part, o1,C. Bs 


ho 


ame 


AND GROWTH OF BONES, 17 


the nature of a bone. Bone is not the inorganic con- 
crete which it was once fuppofed, but is a regularly 
organized part, whofe form fubfifts from the firtt, 
which is perfected by its fecreting arteries. balanced, 
as in every fecretion, by the abforbents of the part ; 
it lives, grows and feels, is liable to accidents, and fub- 
jet to difeafe. It is a procefs which, at firft, appears 
fo rapid, that we fhould expeét it to be foon complete ; 
but it becomes in the end a flow and difficult procefs. 
It is rapid at firft ; it advances flowly after birth ; it is 
not completed till the twentieth year ; it is forwarded by 
* health and ftrength, retarded by weaknefs and difeafe. In 
fcrophula it is imperfect; and fo children become rickety, 
when the bones foften and fwell at their heads, and 
bend under the weight of the body. And why fhould 
we be furprifed, that careleffnefs of food or clothing, 
bad air, or languid health, fhould caufe.that dreadful 
difeafe, when more or lefs heat, during the incubation 
of a chick, prevents the growth of its bones ; when the. 
ficknefs of a creature, during our experiments, pro- 
tracts the growth of callus; when, in the accidents of 
pregnancy, of profufe fuppuration, or of languid health, 
the aga of broken bones is delayed, or prevented. 
ulfe ! | 
ni This procefs, fo difficult and flow, is aflifted by every 
provifion of nature. ‘The progrefs of the whole is flow, 
that fo long as the body increafes in ftature, the bones 
alfo may grow ; but it is aflifted in the individual parts, 
where fome are flow, fome rapid in their growth, fome 
delayed, as the heads of joints, that their bones may be 
allowed to extend, and others haftened, as the pelvis, 
that it may acquire its perfect fize early in life. Offifi- 
cation is aflifted by the foftnefs of the cartilaginous bed 
in which the bone is formed; by thofe large and 
permeable veffels which carry eafily the groffer parts 
of the blood; by a quick and powerful abforp- 
tion, which all along is modelling the bone; and, 
moft of all, by being formed in detached points, mul- 
tiplied and crowded together, wherever much bone is 
required. | 
~ VOL. 1. ¢ There 
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There is one céntral ring firft offified in a long bone, 
ds of the leg or arm ; the heads or ends of the bone 
are at firft mere cartilage, but they alfo foon begin to 
offify ; the body ftretches in a radiated form towards 
either head ; the heads offifying each in its centre, alfa 
ftretch towards the bone; the heads meet the body, 
and join to it; a thin cartilage only is interpofed, 
which grows gradually thinner till the twentieth year, 
and then difappears, the body, heads, and proceffes, 
becoming one bone. In flat bones, as in the fkull, 
Offification goes from one or more central points, and 
the radiated fibres meet the radii of other ‘offifying 
points, or meet the edges of the next bone. ‘The 
thick round bones which form the wriit and foot, 
have one offification in their centre, which is bound- 
ed by cartilage all round. The proceffes are often 
diftinct offifications jomed to the bones, like their 
heads, and flowly confolidated with them into firm 
bones *. 

While the bone is forming, various parts, effential to 
its fyftem, gradually rife into view. At firft, we cans 
not in the long bone perceive any heads, procefles, cavi- 
ties, or cells; thefe parts are.very flowly formed, and 
are perfected only in the adult bone. 

At firft, the whole length of a long bone, is repre- 
fented by a tranfparent gelly, where there is no dif- 
tinction of heads nor procefles; it is all of one mafs. 
After the red blood has begun to tinge this cartilage, 
the offification begins, and one ring is formed in the 
middle of the bone: from this ring, the fibres ftretch: 
towards either end, and ftop there; then it begins to 
appear that the heads and body are diftiné parts; the 
fibres of the growing bone have extended till the car- 
tilage is annihilated, and only a fmall plate remains, 
feparating the knobs of the heads from the long body 
of the bone. ‘Thus there is no diftinGion betwixt the 
heads and the body, while the heads are cartilaginous 


_* The proceffes and heads are named the epiphyfis and apoe 
phyfis of bones. _ , | 
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they begin to appear, as diftin& parts, at that ftage in 
which the body of the bone is offified, and each of the 
heads is beginning to form ;'they continue three dif- 
tinct bones, during all the early part of life, and are 
eafily feparated, by foaking the bone in water; when 
they are feparated, there is feen a rough hollow, on 
the furface of the epiphifis, or feparated head, and a 
rough convexity on the end of the body: they are 
finally united into one bone, about the twentieth 
year. | ts 

In the original cartilage, there is no hollow, nor ca- 
vity; it is all one folid mafs. When the offification 
firft appears, the cavity of the-bone alfo begins, and ex- 
tends with the’ offification : at firft the cavity is cons 
fined chiefly to the middle of the bone, and extends very 
flowly towards the ends. ‘This cavity, in the centre 
of the bone is at firft fmooth, covered with an internal 
membrane, containing the trunks and branchings of 
the nutritious veflels, which enter by a great hole, in 
the middie of the bone; and the cavity is traverfed, 
with divifions of its lining membrane, which, like a 
net work of partitions, conduct its branches to alk 
parts of the internal furface of the bone; and its nets, 
‘or mefhes, are filled with a reddifh and ferous fluid, in 
the young bone, but fecrete and contain a perfect mars 
row in the adult borie. | 

The. whole fubftance of a bone is not only fibrous, 
as appears outwardly, but is truly lamellated, confifting 
of-many diftinct and delicate plates of bone, which lie 
over each other, in regular order, and might fuggeft 
the notion of fucceffive offifications of the periofteum) 
forming the bone. Thefe lamellze, or plates, aré more 
condenfed and firm, towards the outer furface,’ and aré 
more loofe, feparate, and fpongy, towards the internal 
-furface of the bone; and it is eafily feen, during the 
growth of a young bone, that the inner and more deli- _ 
cate plates, are feparating from the walls of the bone, 
and receding towards its cavity: and thefe plates, being 
again crofled by {mall bony partitions, form a net work, 
or fpongy mafs, which fills the whole cavity of the ore 

Bia G2 n 
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In the middle of the bone, the cavity is finall, the walls 
thick, and having all their bony plates; the cells of 
net work few, and large; but towards the ends, the 
bone {wells out, the cavity alfo is large ; but it is not 
like that in the middle, a large tubular cavity : it 1s fo 
crofled with ‘lattice-work, with fmall interftices and 
cells, that it feems all one fpongy mafs of bone ;. and fo 
many of the inner layers are feparated, to form this 
profufion of cells, that the whole fub{tance of the 
bone has degenerated into this lattice-work, leaving 
only a thin outward fhell*. This reticular form is: 
what anatomifts calls the cancelli, lattice-work, net- 
work, or alveolar part of. the bone ; it is all lined with 
one delicate membrane, and inward partitions of the 
fame lining membrane cover each divifion of the lat- 
tice-work, forming each cell into a diftin@ cavity. 
In thefe cavities, or cells, the marrow is fecreted. The 
fecretion is thin and bloody in children; it thickens as 
we advance in years; it is a folid oil, or marrow in 
the adult. The marrow is firmer, and more perfect in 
the middle of the bone, and more thin and ferous to- 
wards the fpongy ends. ‘The whole mafs, when fhaken 
out of the bone, is like a bunch of grapes, each hang- 
ing by its ftalk. The globules, when feen with the 
microfcope, are neat, round and, white, feeming like 
{mall pearls, and each ftalk is feen to be a fmall artery, 
which comes along the membrane of the cancelli, fpreads 
its branches beautifully on the furface of the bag, 
and ferves to fecrete the marrow, each fmall twig -of 
artery, filling its peculiar cell. ‘To this, an old ana- 
tomift added, that they had their contractile power, 
like the urinary bladder, for expelling their contents ; 
that they fqueezed their marrow, by channels of com- 
munication, through and among the bony layers; and 


* That it is merely an expanfion of the layers that forms the 
cancelli, and a mere {welling and fponginefs of the fame quantity 
of bony fubftance, that makes the ends fo much thicker than the 
middle, is proved by this, that an inch of the fmaller bony tube, 
cut from the middle, weighs equally with an inch of the large 
{pongy tube, cut out from the ends. 
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that their oil exuded into the joint, by nearly the fame 
mechanifm, by which. it got into the fubftance of the 
bone. 

While the conftitution of a bone was not at all under- 
ftood, anatomifts noted with particular care, every 
trifling peculiarity, in the forms or connections of its 
parts, and thefe lamellz attracted particular notice. 
That a bone is formed in fucceflive plates, is eafily 
feen, as in whale-bone; or in the horns and bones of 
the larger animals; in church-yard bones, which have 
been long buried, or Jong expofed to the air. It 1s de- 
monitrated by a careful picking, and feparation of the 
{cales, in a young bone, or by burning a bone, which 
melts and confumes its gelly, and leaves the bony parts 
entire. It is feen in the common difeafes of bones; for 
they caft off by fucceflive plates; or leaves, whence the 
procefs is named exfoliation; and one plate is tho- 
roughly fpoiled and caft off, while another is entire, and 
found. Malphighi, had firft obferved the lamellated 
{tructure of bones, likening them to the leaves of a book. 
Gagliardi, who like Hippocrates, went among the bu- 
rial-places of the city, to obferve the bones there, for .u 
iatomb, where the bones had been long expc d, 
a fkull, the os frontis of which he could difleét into n ny 
layers, with the point of a pin*. He afterwards fc ad 
various bones, from all parts of the body, thus le- 
compofed ; and he added to the dotrine of plates, . :at 

* Notwithftanding what is here delivered, there is no prooi of 
the bones being lamellated ; as to the exfoliation of bone, the c 2ad 
‘ portion is more generally irreguiar in its thicknefs, and rug zed 
On its inner furface. This exfoliation of bone, is a procefs of the 
living bone, and the inner living furface recedes from the outer 
one, becaufe that outer furface is injured or dead. The nature of 
the injury, or the depth to which the bone has become dead, deter- 
mines the extent and form of the portion caft off. When a fcale 
euly is thrown off, it is becaufe the bone is only dead upon the 
furface. In regard to the breaking up of the furtace of the cra- 
nial bones, when they lie expofed, the fcales are fimilar to thofe 
from ftones or metals expofed to the influence of the air, and 
moifture, and varying temperature: the thicknefs and fuce>fion 
of exfoliations, depends on the operation of the weather, not 
on the original formation of the bone, I have never feen heat 
produce a lamellated decompofition of bone, C. 3B. 
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“they were held together by minute procefles, which, 
. going from plate to plate, performed the offices of 
nails : Thefe appeared to his imagination to. be of four 
kinds, ftraight and inclined nails, crooked or hook-like, 
and fome with fmall round heads, of the forms of bolts 
or pins*. . | 

Another notable difcovery, was the ufe of the holes 
which are very eafily feen through the fubftance of 
bones, and among their plates. ‘They are, indeed, no 
more than the ways by which the veflels pafs into the 
bones ; but the older anatomifts imagined them to be 
ftill more important, allowing the marrow to tranfude 
through all the fubftance of the bone, and keep it foft. 

Now this notion, of lubricating the earthy parts of a_ 
bone, like the common talk of fomentations to the in- 
ternal parts of the body, is very mechanical, and very 
ignorant ; for the internal parts of the body, are both 
hot and moift of themfelves, and neither heat nor moil- 
ture can reach them from without : the bone is al- 
ready fully watered with arteries ; it is moift in itfelf, 
and cannot be further moiftened nor lubricated, unlefs 
by a fuller and quicker circulation of its blood. It 
muft be preferved by that moifture only which exifts 
in its fubftance, and muft depend for its confiftence 
upon its own conilitution ; upon the due mixing up of 
its gluten and earth. Every part is preferved in its 
due confiftence by the veffels which form its fubfift- 
ence ; and I fhould no more fuppofe fat necefiary for 
preferving the moiftnefs of a bone, than for prevent- 
ing brittlenefs in the eye. This marrow is, perhaps, - 
more an accidental depofition, than we, at firft fight, 
believe. We indeed find in it fuch a regularity of 
ftructure, as feems to indicate fome very particular ufe ; 
but we find the fame ftructure exactly in the common 
fat of the body. When, as we advance in years, more 
fat is depofited in the omentum, or round the heart, 
we cannot entertain the abfurd notion, of fat being 


* Thefe nails, which Gagliardi imagined were no more than 
the little irregularities, rifings, and hollows, of the adjoining 
plates, by which they are connected, . 
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needed in our old age, to lubricate the bowels. or the 
heart ; no more is the marrow (which i is not found in 
the child), accumulated in old age, for preventing brit- 
' tlenefs of the bones*. 

The blood veflels of a bone are large, in proportion 
to the mafs of the bone. For firft one great trunk en- 
ters commonly about the middle of the bone, as in the 
thigh bone, leg or arm, and it is called the nutritious 
or “medullary artery : it goes in the central cavity of 
the bone, fpreads upwards and downwards, fupplies 
all the fubftance of the bone itfelf, and gives thofe 
delicate arteries which fecrete the marrow. Other 
arteries enter from without, at the fpongy ends of the 
bones, where the holes are not vifible only, but very 
large in the adult ; particularly large arteries enter in- 
_to the heads of the Rahen as of the fhoulder, or ‘of the 
thigh bones; and there the periofteum adheres very 
{trongly ; and every where ss its furface the bone is 
fupplied by numerous veffels from the periofteum (and 
this feems, indeed, to be the chief ufe of that mem- 
brane) fo that in tearing off the periofteum, the fur- 
face of the membrane, and of the bone, are feen co- 
vered with bléody points ; all the veffels are condutt- 
ed to the fubftance of the bone by its two membranes : 
the internal veflels by the membrane which lines the 
cavity, and which is known by the abfurd name of in 
ternal périofteum ; the external one by the outer mem- 
brane, the proper er external periofteum. 

* If we look to the difference there is in the adipofe meme 
brane, we fhall find it more apparent than real.. The fat.on the 
foles of the fect'and palms of the hands is particularly firm, but 
this firmnefs refults from the ftrong intertexture of filaments of a. 
tendinous ftrength. ‘The fat in the expofed parts of the limbs 
is lefs firm, in the orbits of the eyes more delicate, but in the 
bones it lies in tranfparent membranes, and is quite foft and 
compretlible. The difference, however, is only in the manner 
in which the bags containing the fat are bound up and protected s ~ 
where the fub ft ance is expofed to preflure, it is firm, where it 
lies concealed, it is lefs fo, but where it is altogether within the 


protection of the bones, the membranes are very r delicate, and the 
fat takes the appearance of marrow. orn. 


Cc 4 | The 


24° OF THE FORMATION 


The internal periofteum is that membrane which 
furrounds the marrow, and in the bags of which the 
«marrow is formed and contained. It is more connected ~ 
with the fat, than with the bone ; and in animals, 
can be drawn out entire from the cavity of the bone : 
but its chief ufe is to conduct the veflels which are to 
enter into the fubftance of the bone ; and this con- 
nection and office is-fo effential to the life and health 
of the bone, that the fpina ventofa, or fcrophulous bone, 
is merely a failure of the internal circulation, a total 
corruption of the marrow, and a confequent lofs of the 
medullary veffels ; by which the whole bone dies, is 
thrown out by nature, or oftener the limb muft be cut 
off. ‘The fame effe@: is produced in our experiments, 
where, by piercing into the medullary cavity, and de- 
{troying the marrow, the fhaft of the: bone dies, while - 
- the heads and proceffes live, only becaufe they. are fup- 
plied more fully by their external veffels. — 

The periofteum, which was once referred to the du- 
ya mater, is merely condenfed cellular fubftance ; of 
which kind of matter we now trace many varied forms 
and ufes ; for, fo clofe is the conneétion of the peri- 
ofteum, tendons, ligaments, fafcize, and burfe, and fo 
much are thefe parts alike in their nature and proper- 
ties, that we reckon them but as varied forms of one 
common fubftance, ferving for various ufes in different 
parts. ‘The periofteum confifts of many layers, accu- 
mulated and condenfed one above another : it adheres 
to the body of the bone by fmall points or proceffes, 
which dive into the fubftance of the outer layer, giving 
a firm adhefion to it, fo as to bear the pulling of the 
great tendons, which are fixed rather into the peri- 
ofteum, than into the bone. It is alfo connected with 
the bone, by innumerable veffels. The layers of the | 
eo neareft. to the bone, are condenfed and ~ 

rong, and take a ftrong adhefion to the bone, that 
the veffels may be tranfmitted fafe, and the fibres of 
this inner layer follow the longitudinal directions of 
the bony fibres. The periofteum is loofer in its tex- 
| 6 ture 
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ture outwardly, where it is reticulated and lax, chan- 
ging imperceptibly into the common cellular fubftance. 
There the fibres of the periofteum affume the direce 
tions of the mufcles, tendons, or other parts which run 
over it. The periofteum is not for generating .bone ; 
and therefore it adheres but flightly to the grow- 
ing bone: it 1s for nourifhing the external plates ; 
and therefore as the bone grows, and as the external 
plates are further removed from the medullary veflels, 
the adhefion of the periofteum becomes clofer, its ar- 
teries are enlarged, and the dependence of the outer 
layers on the periofteum is as well proved-as the de- 
pendence of the body of the bone upon its medullary 
artery ; for as piercing the medulla kills the whole 
bone, hurting the periofteum kills the outer layers of 
the bone. Any accident which fpoils the bone of its 
periofteum has this effect ; the accidental wounds of 
the periofteum, deep ulcers of the foft parts, as on -the 
fhin, the beating of aneurifms, thé growth of tumors, 
the preflure even of any external body, will, by hurt- 
ing the periofteum, caufe exfoliation, which is, in plain 
terms, the death of the external layer, by the injury of | 
the outward veffels ; and an active inflammation of the 
deeper layers, which being fully nourifhed by the in- 
ternal arteries, inflame, {well, become porous and fpon- 
gy, form granulations, and thefe granulations puth off 
the mortified plate, and form themfelves into new bone, 
which fupplies its place*. 

The cartilages are alfo a part of the living fyftem of 
-the bone : and we fee too well, in the queftion of the 
bones themfelves, how unphilofophical it muft be, to 
deny organization and feeling to any part of the living 
body, however dead or infulated it may appear ; for 
every part hasits degree of life: the eye, the fkin, the 
flefh, the tendons, and the bones, have fucceflive de- 
grees of feeling and circulation. We fee, that where 

* Tt is the injury to the furface of the bone which caufes the 
exfoliation, not the lofs of veflels by the feparation of the periof- 


teum ; and when the bone dies, as in necrofis, from the injury to 
the marrow, inflammation precedes the death. C. B. 
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even the loweft of thefe the bone is deprived of its 
fmall portion of life, it becomes.a foreign body, and is 
thrown off from the healthy parts, as a gangrened 
limb is feparated from the found body ; and we {peak 
as familiarly of the death of a bone, as.of the gangrene 
of foft parts. How, then, fhould we deny organization 
and life to the cartilages? though furely, in refpect of 
feeling, they mult ftand in the very lait degree. 

The periofteum goes from the bone over the furface 
of the cartilage alfo, where it is named perichondrium : 
It full preferves its own vafcular nature; the veflels 
can be injected ; and it is not to be believed that the 
perichondrium has thefe veficls, without communicat- 
img them to the cartilage to which it belongs. We 
fee red arteries in the centre of an offifying cartilage, 
and therefore we know that the trunk of the artery 
may be red, as in the oflifying part of the cartilage, 
and yet the extremity of the fame artery be pellucid, 
as la the unoflified part. Since veffels run through 
the. cartilage to generate bone, we cannot, in reafon, 
fuppofe that thefe veflels.are produced in the inftant - ° 
in which they appear: they had exited before ; they 
are but dilated now ; the increafing action dilates, them, 
and the dilatation makes them red ; this enables them 
to fecrete bone, and, in many cafes, as in the acciden- 
tal joint formed by a fracture ill cared for, we can, by 
- paring the cartilage, fet the veflels free again, and make 
them begin to fecrete. 

Wherever. we find a vafcular membrane furround- 
ing and nourifhing any part, as the vitreous or cry-. 
fialline humours in the eye, we mu{t net fuppofe 
that fuch are infulated parts, maintained there by mere 
’ adhefion ; but muft confider them as parts regularly 
organized, their vafcular membrane being part of 
their living fyftem ; and though the tranfparent hu- 
mours of the eye, the cartilages and ligaments over 
all the body, and all the fyftem of the bones, have been 
confidered as mere concretes, and infulated parts, they 
are now known to be regular parts of the living whole. 
‘The cartilages have no very aGive circulation ; it is 
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{uch as to keep them in life, but not fo active as to-en- 
danger inflammation, in the continual fhocks which 
they muft endure ; their feeling mult be very obfcure, 
for feeling alfo would have been inconfiftent with their 
offices, which is to cover and defend the bones; to 
yield to the weight of the body, and to reftore them- 
felves when that weight is removed ; to “bear all the 
fhocks of leaps or falls ; to perform all the motions of 
the body, and the continual workings of the joints, 
where they rub, and even crackle upon each other 
without danger or pain. | | 
We now underftand the conftitution of a bone, and 
can compare it fairly with the foft parts in vafcularity, 
and in feeling ; in quicknefs of abforption ; in the re- 
gular fuppy of blood neceflary to the life of the bony 
fyftem ; in the certain death of a bone, when deprived 
of blood by any injury of its marrow, or of its periof- 
teum, as a limb dies of gangrene, when its arteries are 
cut or tied ; in the continual action cf its abforbents, 
forming its cavity, fharping its procefles and heads, 
keeping it found and in good health, and regulating the 
degree of bony matter, that the compofition may 
neither be too brittle nor too foft. From this con- 
{titution of a bone, we could eafily forefee how the 
callus for uniting broken bones mu{t be formed ; not 
by a mere coagulation of extravafated juice, but by a 
new organization refembling the original bone. 
The primordium of all the parts of the body is 
a thin. gelatinous mucus, in which the forms of the 
parts are laid ; and the preparation for healing wounds, 
and for every new part that needs to be formed, is a 
fecretion of mucus which is foon animated by veffels 
coming into it from every point. In every external 
wound, in every internal inflammation, wherever ex- 
ternal parts are to-be healed, or internal vifcera are 
about to adhere, a mucous matter is fecreted, which 
ferves as a bed or nidus, in which the veflels {pread 
from point to point, till the mucus is animalized and 
converted Into a membrane : and thus the heart, the 
inteitines, the tefticle, and other parts, adhere by in- 
3 flammation 
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inflammation to the ceats which furround them, and 
which are naturally loofe. It is amucus of the fame 
form which unites the ends of a broken bone ; and, 
by breaking the bones of animals, and attending to 
the progrefs of the callus, we find firft a thin mucus; 
‘then that thickened into a tranfparent gelly ; that gelly 
srowing vafcular, and thefe veflels gradually depo- 
fiting nuclei of offification in the centre of the mafs ; 
and by madder or by fine mjeCtions, we can make the 
eelly appear vafcular, and make the nuciai of offi- 
fication quite red. The colours of our injections be- 
gin to tinge the cartilage as it begins to offity, and as 
foon. as the oflification is general, it receives a -general 
tinge. 

When we find the fubftance of the oldeit bone 
thus full of veffels, why fhould we doubt its being 
able, from its own peculiar veflels, to heal a breach, 
‘or to repair any lofs? We have no reafon to refer 
the generation of catlus to the marrow, to the periof- 
teum, nor to the fubftance of the bone itfelf, for they 
are but parts of the common fyftem of a bone; and 
each part of this fyftem is of itfelf capable of rege- 
nerating the whole. How httle the conftitution of a 
bone has been underftood, we may know from the 
ftrange debates which have fubfifted fo long about 
the proper organ for generating callus. Some have 
pronounced it to be the periofteum ; others the me- 
dullary veflel, and internal membrane ; others the fub- 
ftance of the bone itfelf: but I have been employed in ° 
_explaining, that not not only part of the bone, peri- 
ofteum, or marrow, but even any artery in all the fyf- 
tem, may aflume that action which generates bone. In 
the heat of this difpute, one of the moft eminent anato- 
mifts produced a difeafed bone, where a new bone was 
formed furrounding a carious one, and the fpoiled bone 
rattled within the cavity of the found one: here we 
fhould have been ready'to pronounce, that bone could 
be formed by the periofteum only. But prefently ano- 
ther anatomift produced the very reverfe, viz. a found 
young bone, forming in the hollow cylinder of a bone 
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which had been long dead; where, of courfe, the cal- 
ious mattter muft have been poured into the empty 
cavity of the fpoiled bone, from the énds which ftill re- 
mained found, or muft have been fecreted by the medul- 
lary veffels. But the truth is, that callus may be thus 
produced from any part of the fyftem of a bone; from 
Its periofteum, from its medulla, or from the fubftance 
of the bone itfelf*. If we pierce the bone of any 
animal, and deltroy the marrow, the old bone dies, and 
a new one is formed from‘the periofteum: if we kill 
the creature early, we find the new bane to be a mere 
fecretion from the inner furface of the periofteum ; and 
if we wait the completion of the procefs, we find 
the new bone beautiful, white, eafily injeCted, and thick, 
loofe in its texture, and vaicular and bloody, but full 
firm enough for the animal to walk upon; and in the 
heart of it, we find the old bone dead and black. If we 
reverfe this operation, and deitroy the periofteum only, 
leaving the nutritious veflels entire, then the new bone 
is formed frefh and vafcular by the medullary veffels, 
and the old one quite black and dead, furrounds it ; 
and in fractures of the patella or knee-pan, where there 
are no medullary veflels, the pieces are united by a 
callus, which is fecreted trom the veflels of the bone 
itfelf. : ’ 
The cifeafes of the bones are the moft frequent in 
furgery ; and it is impoffible to exprefs how much the 
furgeon is concerned in obtaining true ideas of the 
ftructure, conftitution, and difeafes of bones; how tedi- 
ous, how painful, and how loathfome they are; how 
often the patient muft lofe his limb, or endanger his 
life; how very ufeful art is; but above all, what 
wonders nature daily performs in recovering bones from 
their difeafed {tate. | 

* The term, fyftem of a bone, is incorre&, if by it is meant the 
periofteum which furrounds the bone, and the marrow within. 
dn the experiments and obfervations which I have made, neither 
the peric{teum or marrow feemed to form the bone; and I con- 
clude, that nothing but bone can form bone, by the continuation 
of natural a@tions ; and that in the cafe of necrofis, the old bone 
inflames and begins the new formation, before the continued irri- 


tation in the centre kills it. eas sa 
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OF THE SKULL IN GENERAL — THE BONES OF WHICH 
IT IS COMPOSED —— THEIR TABLES — DIPLOE—~—5U- 
TURES — THEIR ORIGINAL CONDITION, AND THEIR 
PERFECT FORM, REPRESENTED AND EXPLAINED. 


HILE the: bones in general ferve as a bafis for the 
\ \ foft parts, and fupporting and directing the mo- 
tions of the body, certain bones have a higher ufe in 
containing thofe organs whofe offices are the moft eflen- 
tial to life. The fkull defends the brain ; the ribs and ~ 
fternum defend the heart and lungs; the {pine contains 
that prolongation of the brain which gives out nerves 
to all the body: and the injuries of each of thefe are 
important in proportion to the value of thofe parts which 
they contain. 

How much the ftudent is interefted in obtaining a 
correct and perfect knowledge of the fkull, he muft 
learn by flow degrees. For the anatomy of the fkull 
Is not important in itfelf only ; it provides for a more 
accurate knowledge ot the brain; explains, in fome 
degree, the organs of fenfe; inftruéts us in all thofe 
accidents of the head which are fo often fatal, and fo 
often require the boldeft of all our operations. The 
marks which we take of the fkull, record the entrance 
of arteries ; the exit of veins antl nerves ; the places 
and ufes of thofe mufcles which move the jaws, the 
throat, the fpine. Indeed in all the human body, there 
is not found fo complicated and difficult a-ftudy as 
this anatomy of the head ; and if this fatiguing ftudy 
can be at-all relieved, it muft be by firft eftablith- 
ing a very regular and orderly demonitration of the 
full. 

For this end, we diftinguifh the face, where the irre- 
gular furface is compofed of many {mall bones, from 

8 the 
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the cranium or fkull-cap, where a few broad and flat- 
fhaped bones form the covering of the brain. It is. 
thefe chiefly which inclofe and defend the brain, which 
are expofed to injuries, and are the fubject of operation. 
Tt is thefe alfo that tranfmit the nerves: fo that the 
cranium is equally the object of attention with the-ana- 
tomift and with the furgeon, 

All the bones of the cranium, are of a flattened form, 
confifting of two tables, and an intermediate diploe, 
which anfwers to the cancelli of other bones. The 
tables of the fkull, are two flat and even plates of 
bone: the external is thought to be thicker, more 
fpongy, lefs eafily broken ; the inner fable, again, is 
denfe, thin, and brittle, very eafily broken, and is fome- 
times fractured, while the external table remains entire : 
thence it is named tabula vitrea, or the glaffy table. 
T hefe tables are parted from each other by the diftance 
of a few lines*; and this fpace is filled up with the 
diploe, or cancelli. The cancelli, or lattice work, is 
a net of membranes, covered with veflels, partly for 
fecreting marrow, and partly for nourifhing the bone ; 
and by the dura mater adhering to the imternal fur- 
face, and fending in arteries, which enter into the can- 
celi by paffing through the fubftance of the bone, 
and by the pericranium covering the external plate, 
and giving veflels from withcut, which alfo enter into 
the bone, the: whole is .conne&ed into one fyftem of 
velfels. The pericranium, dura mater, and fkull de- 
pend foventirely, one upon the other, and are fo fairly 
parts of the fame fyftem of veffels, that an injury of 
the pericranium fpoils the bone, feparates the dura 
mater, and caufes effufion upon the brain: a fepara< 
tion of the dura mater is, in like manner followed by 
feparation of the pericranium. which had been found 
and unhurt; and every difeafe of the cancelli, or fub= 
flance of the bone is communicated both ways ; inward 


* In anatomy, there is occafion in almoft every defcription, for 
a fcale of {maller parts. The French divide their inch into twelve 
parts, each of whichis aline. ‘The French line, or twelfth of an 
inch, is a meafure which I fhall often have occafion to ufe. 
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to the brain, fo as to occafion very imminent danger ; 
outwards towards the integuments, fo as to warn us 
that there is difeafe. ‘The genéral thicknefs of the {kull, 
and the natural order of two tables, and an inter- 
mediate diploe, is very regular, in all the upper parts . 
of the head. In perforating with the trepan, we firft 
cut with more labour, through the external table; 
when we arrive at the cancelli, there is lefs refiftance, 
the inftrument moves with eafe, there is a change of 
found, and blood comes from the tearing of thefe vef- 
fels, which run in the cancelli, betwixt the tables of the 
fkull. Surgeons thought themfelves fo well affured of 
thefe marks, that, it became a rule to cut freely and 
quickly through the outer table, to expect the change 
of found, and the flow of blood, as marks of having 
reached the cancelli, and then to cut more deliberately 
and flowly through the inner table of the fkull. But 
this fhows an indifcreet hurry, and unpardonable rafh- 
- nefs in operation. The patient, during this fawing 
of the fkull, is fuffering neither danger nor pain*: 
and many additional reafons leads us to refufe alto- 
gether, this rule of practice : for the fkull of a child 
confifts properly of one table only; or tables are not 
yet diftinguifhed, nor the cancelli formed: in youth, 
the fkull has its proper arrangement of cancelli and 
tables ; but ftill, with fuch irregularities, and excep- 
tions, as make a hurried operation unfafe :. in old age, 
the fkull declines towards its original condition, the 
cancelli are obliterated, the tables approach each other, 
or are clofed and condenfed into one; the {kull become, 
irregularly thick at fome points, and at others thin, 
or almoft tranfparent; fo that there can hardly be 
named any period of life, in which this operation 
may be performed quickly, and fafely at once. But, 
befides this gradual progrefs of a bone increafing in 
thicknefs and regularity, as hie advances, and growing 
irregular and thinner in the decline of life, we find dan. 


* There is a ftate of inflammation, either under the dead bone 
or in the furrounding bone which gives extreme pain, even when 
the filver probe touches the dead bone. CARR 
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gerous irregularities, even in younger fkulls. There 
are often at uncertain diftances, upon the internal fur- 
face of the fkull, hollows and defeéts of the internal 
table, deep pits, or foveze, as they are called, produced 
perhaps by the impreflions of contorted veins. ‘Thefe 
fovez increafe in fize and in number, as we decline in 
life : they are more frequent on the inner furfaces of 
the parietal'and frontal bones ; fo that in thofe places 
where the fkull fhould be moft regular, we are never 
ture, and mutt, even in the fafeft places, perforate gra- 
dually and flowly. Shan 

The BONES of the fkull are divided into thofe of the 
cranium ; the bones of the face; and common, or 
intermediate bones. ; 

The bones of which the cranium, or fkull-cap is 
formed, are eight in number. 1. The FRONTAL-BONE, 
or bone of the forehead, forms the upper and fore part 
of the head,—extends a little towards the temples, and 
forms alfo the upper part of the focket for the eye. 
2. The PARIETAL BONES, are the two large and flat 
bones which form all the fides, and upper part of the 
head ; and are named parietalia, as they are the walls 
or fides of the cranium. 3. Theos occiPiris, is named 
from its forming all the occiput or back of the head, — 
though much of this bone lies in the neck, and is 
hidden in the bafis of the fkull. 4. The ossa TEM- 
poruM form the lower parts of the fides of the crani- 
um : they are called temporal, from the hair that co- 
vers them being the firft to turn grey, marking the 
time of life. 5. The os ZTHMOIDEs, and, 6. the os sPHE- 
NOIDES, are quite hidden in the bafis of the fkull = 
they are very irregular and very dithcultly defcribed,: 
or explained. The os #THMorpEs, is a {mall fquare 
bone, hollow, and with many cells in it: it hangs over 
the nofe, and conftitutes a great and important part of 
that organ, and at the fame time fupports the brain. 
The olfactory nerves, by pafling through it at many 
points, perforate it like a fieve ; and it takes its name 
from this perforated, or zthmoid plate. The os sPHE- 
 NoIDES, is larger and. more irregular {till ; placed fur- 
VOL. I. a ther 
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ther back; locked in betwixt the’ occipital and cetlis 
moidal bones ; lies over the top of the throat, fo that 
its procefles form the back. of the noftrils, and roof of 
the mouth 3 and’ it is fo placed, as to fupport the very 
centre. of the brain, and tranfmit almoft all its nerves. 

SUTURES.—AII thefe bones are joined together by 
feams, which, from their indented, or dove-tailed’ ap- 
pearance, are named futures, | Festi: 

1. The coroNAL suTURE, is that which joins the 
frontal to the parietal bones ; extends almoit directly 
acrofs the head, from ear to ear ; defcends behind the 
eye, into the deep part of the temple ; and there lofing 
its ferrated appearance, becomes like the fquamous 
or fcaly future, which joins the temporal bones. It 
is hamed coronal, becaufe the ancients wore their 
-farlands, on this part of the head. But the future had 
been better entitled to this name, had it furrounded 
the head, than as it croffes it. 

2. ‘The LAMBDOIDAL sUTURE, is that one which joins 
the parietals, to the occipital bone. It begins behind 
one ear, afcends and arches over the occiput, and de- 
{cends behind the other ear. It thus ftrides over the 
occiput, in a form fomewhat refembling the. letter 
lambda (A), of the Greeks, whence its name. 

3, The sacITTAL suTURE, joins the parietal bones 
to each other 3 runs on the very top of the head ; ex- 
tends forwards from the lambdoid future, till it touches, 
or fometimes pafles the coronal future ; and from lying 

betwixt thefe two: futures, like an arrow betwixt the 
{tring and the bow, it has been named fagittal. 

* 4. The TEMPORAL suTURES, join the temporal bones 
to the parietal, occipital, and frontal bones ; the {phe- 
noid bone alfo enters into the temporal future, jutt be- 
hind the eye. The temporal future makes an arch 
_correfponding almoft with the‘arch of the external ear ; 
it meéts the coronal future, an inch before the ear, and 
the lambdoidal an inch behind it. This back part 7 
belongs as much to the occipital, as to the temporal 
~ bone; and fo has been named fometimes, additamen- 

tum future: lambdoidalis ; fometimes additamentum fu- 

ture 
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turze {quamofee : for this temporal future is, on account 
of the edge of the temporal and occipital bones being 
thin, and like fcales of armour laid over each other, 
often named the fquamous, or fcaly future. 

5. The sPHENOIDAL and ATHMOIDAL SUTURES, aré 
thofe which furround the many irregular proceffes of 
thefe two bones, and join them to each other, and to 
the reft. 

6. The TRANSVERSE SUTURE, is one which, run- 
ning acrofs the face, and finking down into the or- 
bits, joins the bones of the fkull, to the bones of 
the face; but with fo many irrecularities and inter- 
ruptions, that the ftudent will hardly recognize this as a 
future. 

7. The ZYGOMATIC SUTURE, is one which jos a 
branch of the temporal bone, to a procefs of the cheek 
bone; forming an arch, zygoma, or yoke; but this 
future has no extent, it is a ferrated appearance at one 
fingle point only. 

To mark and know thefe futures, and to be able to 
trace them in imagination, upon the naked head, to 
forefee where a future will prefent, and how far it runs, 
may be a matter of great importance to the furgeon. 
Hippocrates, who has had more to praife his honefty 
than to follow his example, acknowledges his having 
miftaken a future for a Frabatk of the fkull; and fince 
this warning, various contrivances and. marks have been 
thought of, for preventing the like miftake. It may 
be ufeful to remember that the future has its ferrze or 
indentations, is firmly covered by the pericranium, is 
clofe, and does not bleed : but that a fiflure, or frac. 
ture of the fkull, runs in one dire& line, is larger and 
broader at the place of the injury, and grows fmaller, 
as you recede from that, till it vanifhes by its {mallnefs ; 
and that it always bleeds. Indeed the older furgeons, 
-obferving this, poured ink upon the fufpected part, 
which, if the fkull was hurt, funk into the fiffure, and 
-madeit black and vifible; but left the future untouched. 

They alfo directed to make the patient take a wire be- 
twixt his teeth, which being ftruck like the fpring of 
; ja Bee an 
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an inftrument, he would feel the twang produce a pain- 
ful and particular fenfation in the fractured part of the © 
head. But after all thefe obfervations, in place of any 
true and certain marks, we find a number of accidents 
“which may lead us into a miftake. 

Sutures cannot be diftinguifhed by their ferree or teeth, 
for the temporal futures want this common character, 
and rather refemble capillary fractures of the fkull * ; 
nor even by their places, for we know that there are 
often infulated bones (offa wormiana) furrounded with 
peculiar joinings, which fo derange the courfe of the 
common futures, that the joinings may be miftaken for 
fractures of the fkull, andthe offa wormiana for broken 
parts. Sometimes the fquamous future is double, with 
a large arch of bone intercepted betwixt the true and the 
falfe future ; or the fagittal future, defcending beyond its 
ufual extent, and quite to the nofe, has been miftaken for 
a fracture, and trepanned ; and oftener in older fkulls, the 
futures are entirely obliterated, all over the head. if the 
furgeon fhould pour ink upon the fkull, he would have 
reafon to be afhamed of an experiment fo awkward and 
unfuccefsful; and for the old contrivance of a wire or cord 
held in the mouth, it cannot be done, fince the patient is 
commonly infenfible; and even, though lefs hurt, his feel- 
ings, after fuch an accident, mult be very confufed ; 
he muft be too liable to be deceived : and we cannot on 
fuch flender evidence as this, perform fo cruel an opera- 

tion as cutting up the {calp, or fo dangerous a one as 
the trepan. | . 

For various reafons, we are careful to trace the bone 
from their original foft and griftly ftate, to their perfect 
condition of hard bone: and moft of all, we are con- 
cerned to do fo in the head, where, in. childhood, the 
appearances are not fingular and curious only, but have 
always been fuppofed to indicate fome wife and ufeful 
purpofe. It is in this original condition of the foft and 
growing bones, that anatomifts have fought to find .a 
theory of the futures, how they are formed, and for 


® Viz. Fractures as fmall as a hair, thence named capillary. 
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what ufes. It has been remarked, that the number 
of pieces in the fkull, is infinitely greater in the child 
than in tke man. .Thefe bones, oflifying from their 
centre towards their circumference, it happens, of 
courfe, that the fibres are clofe at the centre of offifica- 
tion, and are more fcattered at the extremities of the 
bone: when thefe fcattered fibres of oppofite bones 
meet, the growing fibres of one bone fhoot into the 
inter{tices of that which is oppofed: the fibres {till 
pufh onwards, till they are ftopped at laft, and the 
perfect future, or ferrated line of union is formed. 

In dilating this propofition, we fhould obferve, that 
in the boy all the bones in the head are membranous 
and imperfe@. The membranous interflices begin to 
be obliterated; the futures are beginning to clofe; the 
diftinGion of two tables is not yet eftablifhed; the 
cancelli are not yet interpofed between the plates, the 
finufes, or caverns of the bones, as in the forehead, 
the nofe, and the jaw, are not formed; and each bone 
is not only incomplete towards its edges and futures, 
but confifts often of many parts. The oS FRONTIS is 
formed of two pieces, which meet by a membranous 
union in the middle of the bone. The ossa Pa- 
RIETALIA have one great and prominent point of offi- 
fication in the very centre of each, from which di- 
verging rays of offification extend towards the edges — 
of the bone. The os occrpiris is formed im four 
diftinét pieces; and the TEMPORAL BONES are fo 
fairly divided into two, that their parts retain in the 
adult the diftinct names of petrous and {quamous bones. 
Although thefe are all the regular points of offification 
yet fometimes there occur {mall and diftin@ points, 
which form irregular bones, uncertain ia number or 
fize, found chiefly in the lambdoid future, fometimes 
numerous and fmall, more commonly they are few in 
number, and fometimes of the full fize of a crown, 
always diftorting more or lefs the courfe of the future, 
and being thus a fubjecét of caution to the furgeon: 
thefe are named oSsA TRIQUETRA, Or, TRIANGULAs 
RIA, from their angular fhape, or, woRMiIaNa, from 
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Olaus Wormius, who remarked them firft. Now the 
os frontis being formed into two larger pieces, their 
edges meet early in life, and they form a future; but’ 
the bones continuing to grow, their oppofite points 
force deeper and deeper into each other, till at laft the 
future is entirely obliterated, and the bones unite; and 
fo this future is found always in the child, feldom in the 
adult, almoft never m old age. ‘The occipital bone 
having four points, they are clofer upon each other, 
they meet early, are foon united; and, although very 
diftin@ in the child, no middle future has ever been- 
found in the adult, but always the four pieces are united 
into one firm and perfect bone. The parietal bones 
have their rays moft of all fcattered; the rays of offli- 
fication run out to a great diftance, and diverge from 
one fingle point, fo that at their edges they are extremely 
loofe, and they never fail to form futures, by admitting 
into their interftices the points and edges. of the adjoin- 
ing bones. ‘The fureft and moft conftant futures are 
thofe formed by the edges of the parictal bones; the 
fagittal in the middle, the coronal over the forehead, 
the lambdoidal behind, and the {quamous future, formed — 
by their lower edges. But another phenomenon refults 
at the fame time, from this meeting and oppofition of 
the fibres and interftices of the growing bones: that 
when the oppofite fibres meet too early, they are not 
fairly admitted ito the open {paces of the oppofite 
bone; but the fibres of each bone being directly op- 
pofed point to point, they both turn inwards, and form 
a ridge or {pine, fuch as is feen on the inner furfaces of 
the frontal and occipital bones. Such is the common 
theory, which I fufpect is imperfe&t, and which fhould 
be received with fome referve, for all the phenomena 
are not yet explained ; we find each future always in its 
appointed place; we find nothing like a future formed 
betwixt the head and body of a long bone, though they 
are formed in diftinét points, and are not united till after 
the years of manhood; we find no futures when bones 
are broken and reunited, when they have been fpoiled, 
and are replaced, when a piece of fpoiled bone has 
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been cut away, nor when a new fhatt of a bone is formed 
by the fecreting veffels, and is united to the heads of 
the old bone. Thefe are accidents which hold us at, 
leaft in doubt. 

It has been fuppofed, and, with much appearance of 
truth, that the futures limit the extent of fraGtures, leave 
a free communication of the internal with the external 
parts; that they muft ferve as drains from the brain; 
that they are even capable of opening at times, fo as to 
give relief and eafe in the moft dreadful difeafes of the 
head. but I fear we are not yet able to fee the meaning 
of this peculiar ‘ity of ftructure ; for the futures are regu- 
lar and uniform toa hekadiecod degree, while thefe ufes 
of them are far from being proved. 

The futures furely were not intended by nature for 
limiting the extent of fractures: for fractures traverfe 
the fkull in all directions; crois the futures with eafes 
and very often, pafling all the futures, they defcend quite d 
to the bafis of the {kull, where we dare not follow them 
with the knife, nor apply the trepan. Indeed we do 
not even know that limiting the extent of fractures could 
be a gracious provifion of 1 nature, fince it would rather . 
appear by the common accidents, that the more eafily 
the bone yields, the lefs is the 1 injury to ¢ the brain; and 
that where the fraGure is wide and large, the fymptoms 
are milder, and the danger lels. 

Neither were they intended as drains; for furely i it 
is a bold pofition to aflume, that nature has carefully 
provided for our making iflues upon the futures, When 
the original opennefs of the head and the membranous 
condition of the futures was firft obferved, it was thought 
to be an obfervation .of no {mall toa foKta neg The 
ancients believed that the membranes of the brain came 
out by the futures, to form the penicfanium, and going 
from that over the feveral joints, formed the perioiteum 
for all the bones. They fawa clofe connection betwixt 
the external and internal membranes of the fkull, and 
they thought that nature had intended there a ae 
communication, and.ian occafional drain. ‘They found 
the: futures. particularly wide and membranous in a 
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child, which they attributed to the watery ftate of its 
brain, requiring a freer outlet than in the adult; and 
accordingly they named the opening of the child’s head 
the bregma, fons, fontanelle, the fountain, by which 
they believed there was a continual exudation of moifture 
from the brain. 

We might have expected thefe notions to have vanifh- 
ed with the doétrines of humours and revulfion which 
gave rife to them ; but both the doctrines, and the prac- 
tice, have been revived of late years; and a furgeon of 
fome eminence has been at pains to examine various 
fkulls, trying to find which of all the futures remains 
longeft open, and which fhould form the readieft and 
fureft drain; and after a curious examination of each, 
he decidedly condemns the fontanelle; finds the addi- 
tamentum of the fquamous future always open, and ex- 
pects this f{uperior advantage from placing his iffues there, 
that he will command at once a drain both from the 
cerebellum and from the brain. But thefe notions of 
derivation and revulfion, of ferous humours falling upon 
the brain, of drains of pituita by the nofe, and through 
the futures, were much cherifhed by the ancients, had 
been long forgotten, and have not been effectually re- 
vived by this attempt. $ 

It cannot be denied, that, in fome inftances, the futures 
have continued quite open in thofe grown in years, or 
have opened after a moft wonderful manner, in fome 
difeafes of the head. 

A young man having been brought into an hofpital 
ill of a fever, the phyficians obferved with furprife a 
very ftrong pulfation behind the ear: upon applying 
the finger, a ftrong beating was felt; the part was foft 
and yielding ; and upon opening his head, after death, 
there was found a large membranous fpace. Die- 
morbrock found the fontanelle open in a woman of 
forty years of age. Bauhin fays, that in his own 
_ wife, twenty-fix years of age, the futures were not yet 

clofed. i | 

This fontanelle, or opening at the meeting of the co- 
ronal and fagittal futures, was once thought to be a fure 
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mark for the accoucheur to judge by, both ‘of the life 
of the child, and of the dire€tion in which its head pre- 
fents. It is large and foft in a child, and the good women 
Jay a piece of firm cloth upon it, and sofia it with 
particular care. It begins to contraét from the time of 
birth ; and in the fecord and third year, it is entirely 
clofed. Its clofing is delayed by weaknelfs, {crophulous 
complaints, and itdeed by any lingering difeafe ; it clofes 
very late in rickets, and in hydrocephalic children the 
bones never clofe, but continue foft, yield to the watery 
{welling of the brain, and feparate in a wonderful degree, 
fo as to hold ten or twelve pounds. 

As the futures continue open in a hydrocephalic child, 
they are faid to open again in the few inftances where 
adults are feized with the fame difeafe. We are told 
that it opens in thofe dreadful head-aches which are fome- 
times fatal, and that the celebrated Pafchal having died 
after terrible torments, was found to have the futures 
opened again: it is even faid that they open during dif- 
eafe, and clofe after the cure. ‘* That a man of forty 
‘¢ years of age being in the dog-days feized with a raging 
** fever, delirium, watching, and dreadful pains of the 
*¢ head, his futures opened on the feventh day, were 
*¢ as wide as ina child, not only fo as to be diftinguifhed 
‘“< by the finger, but that the attendants could fee the 
pulfations of the brain; the fever, after fome time, 
abated ; the pains ceafed ; the futures clofed, and this 
‘¢ man lived many years in perfect health.” So Hil- 
danus reports the cafe, and he alfo fays, in another 
inftance, that the futures had parted in a violent hemi- 
crania, with an audible noife, 

Yet, if this were a regular defign of nature, the re- - 
lief fhould be perfect; perhaps the opening of the fu- 
tures fhould be more eafy, and the accident almoft as 
common as difeafes of the head; or perhaps it had 
been the more merciful order, to have determined a 
quick and fudden period for fuch dreadful and incurable 
difeafes as thefe. 

The futures of the cranium are accidental merely, 
and of little ufe. The refult, perhaps, of this well 

| : known 


n 


na 


~ 


n 


n 


$ 


A OF THE SKULL IN GENERAL, 


known law, that nature feeks to facilitate offification, 
by beginning the procels in many points ; and fhe efta- 
blifhes as many’ diftinét points, in healing a-broken limb 
as in forming the fkull. But however they may be 
formed, their ufes cannot be of that importance which 
has been fuppofed; for there are twenty feparate bones, 
and twenty futures inthe face, where they can neither 
ftop fractures, nor ferve as drains, nor opem fo as to 
give relief. 

But if the futures.of the cranium have any thing 
peculiar and different from thofe of the face, in that, 
perhaps, their peculiar ufes may be found. We can- 
not pafs unnoticed their loofenefs and flexibility in the 
new-born child ; how wonderfully the head of the child 
is increafed in length, and reduced in breadth in the 
time of delivery, and how much this conduces to an eafy 
and happy labour. 

The moft eminent anatomifts have condefcended to 
remark, that in the various nations of Europe the head 
has various forms, which they aferibe to fo flight a 
preflure as that which drefs, or even the pofture of the 
head might produce. But how very far Velahus was 
deceived in calculating thus, 1s eafily proved. The 
Turks, fays he, have their heads flattened by wearing 
the turban.» But the turban is an eaftern drefs: the 
Lurks or Tartars are a northern people, who affume 
this drefs only when conqueit brings them into av armer 
climate, and the prominent hee bones, parted eyes, 
and flat. heads, continue in the Vartars, who have but 
newly aflumed the turban, while the conquered nations 
which have worn it long, are diftinguifhed by their 
regular and beautiful features. Perhaps by contrivance 
and force, we may diftort the head of a child; and we 
may almoft believe what is told of the negroes of the 
Caribbee iflands, who had contrived, by preflure, to 
flatten their children’s heads, that sits race might be 
in future diftinguifhed from thofe who had fubmitted 
to the Spanifh yoke; or of what is told fo often of 
eaftern nations, that they fometimes mould the heads of 
children into monftrous and uncouth forms, to extort 
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charity, or as an act of religions Were { to affign a 
reafon for the flexible bones, and wide futures, and the 
yielding condition of the head of the child, | fhould fay 
that it were meant by nature to ftand in the place of that 
{eparation of the bones of the pelvis which has been fup- 
pofed, but which cannot exift; tor the child’s head is 
moulded with little injury, idl: evolved again without 
help; and it feems a provifion of nature, fince the child 
{carcely feels the change : but no woman has been 
known to have the joinings of the pelvis relaxed or 
diffolved without pain and danger, confinement for 
many months, a temporary lamenels, and fometimes fhe 
is rendered unable for life. 
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DESCRIPTION OF THE INDIVIDUAL BONES Of THE 
SKULL. 


S rrontis. ‘This bone is compared with a clam- 
fhell. It is of a femicircular fhape, hollowed like 
a fhell. It is marked on the infide by a f{pine, or pro- 
minent line, which divides the hollow of the bone inte 
two equal parts, and gives rife to a membranous par- 
tition, which divides and fae the hemilpheres of 
the brain. It is marked on its external furface by thofe 
high ridges on which the eye- AMES are placed, and by 
two prominences, which are hollow caverns, named 
the sinus (or cavities) of the frontal bone. Its or: 
bitary plates are the two thin and delicate lamellae that 
depart from the general diretion of the bone, and ftand 
out horizontally, fo as to form a part of the focket for 
the eye, or, as it were, a roof defending the upper part 
of the eye, and a floor for fupporting the lower part of 
the brain; and thefe two orbitary plates leave an open 
fpace, in which is incafed the chief part of is zethmoid 
bone, viz. anciflura ethmoidea, 
The firft point to beremarked, is the suPERCILIARY 
RIDGE, on which the eye-brows are placed: it is a pro- 
minent 
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minent arched line, correfponding in fize and length 
with the eye-brow which it fupports: over this line the 
integuments are loofe ; here many arteries perforate the 
bone, which are properly the nutritious arteries of this 
part of the bone; and we find all over the fuperciliary 
ridge many {mall holes through which thefe arteries had 
pafled. Among thefe, there is one hole which is larger 
and which is diftinguifhed from the reft; for its ufe is 
not hike the others, to tran{mit arteries to the bone, but 
to give paflage to the frontal nerve and a {mall artery 
which comes out from the orbit, to mount over the 
forehead. Sometimes the nerve turns freely over the 
border of the orbit, and makes no mark, or but a flight 
one: often lying clofer upon the bone, it forms a notch ; 
but moft commonly, im place of turning fairly over the 
edge of the orbit, it pafles obliquely through the fuper- 
ciliary ridge, and by perforating the bone, makes a hole : 
this hole is named the suUPERCILIARY HOLE. The ar- 
tery which comes from the eye to go out upon the fore- 
head is named, where it paffes, the fuperciliary artery, 
and higher up upon the forehead, the frontal artery : 
# eftablifhes a communication betwixt the internal arte. 
ries of the eye, and external arteries of the forehead 
and temple. We are always warned of the danger of 
wounding arteries where they pafs through bones; and 
ftrange {tories are told of the terrible bleedings which 
have rifen from this artery, wounded near its hole, and 
of the convulfions, palfies, and lofs of fight, which 
have arifen from the accidents, wounds, or lacerations 
of this frontal nerve; {tories delivered on fuch autho- 
rities as we dare not refufe, and yet cannot eafily 
believe. | 

Vhe fecond foramen is the FORAMEN ORBITALE IN- 
TERNUM, which tran{mits a branch of the ophthalmic 
divifion of the fifth nerve into the cranium, and finally 
into the nofe. ‘Vhere are fometimes two foramina in the 
orbital plate. 

The orbitary, or fuperciliary ridge, ends by two 
procefles, which, forming the angles of the eye, are 
named the ANGULAR PROCESSES. The frontal bone has 
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therefore four angular procefles: 1. The two internal 
angular procefles, forming the internal angles of the 
eyes; and, 2. The two external angular  proceffes 
which form the external angles of each eye. 

Betwixt the two internal angular procefles there is 
the NASAL PoIN’ or PpRocEss. ‘This nafal procefs isa 
{mall fharp projecting point, which is exadly in the 
aniddle of the bone, occupying that fpace which is 
exactly in the middle of the bone, which is betwixt the 
two internal angular procefles. It is very irregular and 
rough all round its root, for fupporting the two {mali 
nafal bones; and this gives them a firm feat, and fuch 
a hold upon the root of the forehead that they oftener 
are broken than difplaced. | 

From the external angular procefs there extends 
backwards and upwards the temporal ridge or {pine. 

At the inner end of the fuperciliary ridge, is that 
bump which marks the place of the frontal finus, which 
alfo indicates their fize; for where this rifing is not 
found, the finufes are awanting, cr are very finall ; 
but this is no fure, nor abfolute mark of the prefence 
of thefe finufes, which often, in the flatteft foreheads, 
are not entirely awanting. 

The finufes * of the os frontis are two in number, one 
on either fide above the root of the nofe: they are 
formed by a receding of the two tables of the fkull from 
each other: they are formed at firft with the common 
cancelli, and at firft they refemble the common cancelli, 
as if they were only larger cells: gradually they enlarge 
into two diftinét cavities, often of very confiderable fize, 
going backwards into the orbitary plate, or fideways into 
the orbitary ridge, or upwards through one half of the 
frontal bone; and Ruifch had, in a giantefs (puella 


“ Theword finus is ufed in two fenfes: we call the cavities 
or cells, within the fubftance of a bone, the finufes of that bone: 
as the finufes of the forehead, of the {phenoid, zthmoid or maxillary 
bones: we call alfo certain great veins by the fame name of finules ; 
thus the great veins being enlarged where they approach the 
heart, and the veins being particularly large in the brain and the 
womb, we call them them the finufes of the heart, of the brain, 
and of the womb. | 
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gigantica), feen them pafs the coronal future, and ex- 
tend fome way into the parietal bones. 

The two finufes of either fide are divided by a par 
tition; but {till they communicate by a fmall hole : fome- 
times the partition is almoft awanting, and there are only 
croffings of the common lamellated fubftance; and 
though the commmunication with one another is not al- 
ways found, they never fail to communicate with the 
nofe: this indeed feems to be their chief ufe; for the 
frontal finufes are the beginning of a great train of cells, 
which, commencing thus in the frontal bone, extend 
through the zthmoidal, {phenoidal and maxillary bones, 
fo as to form an organ of* ‘eat extent and ufe belonging 
to the nofe; but perhaps i.ot fo much for extending the 
ergan of fmelling, as for making a more fonorous voice : 
for we have no proof that the finufes are part of the 
organ of fmell; unlefs we fhould accept of this as a 
proof, that, by {melling of {trong volatiles, pain {hoots 
upwards into the forehead; though by the fame rule, 
the eyes fhould be alfo a part of the fame organ, fince 
‘they are pained, and tears begin to flow: but we do 
know that they belong to.the voice, and raife its tone, 
for we feel the trembling note refound through all thefe 
cells, fo that the voice is fonorous while they are free ; 
is: damped when the finufes are oppreffed by their mem- 
branes being thickened by cold; or is almoft fuppreffed 
when the finufes are entirely clofed; or when, by vene- 
real ulcers, the curtain of the palate is confumed, no part 
of the voice pafling upwards into the nofe) it is almoft 
loft. | | 

This has-given rife to a very common miltake : that as 
thefe finufes are awanting in the child whofe forehead is 
flat, as they enlarge gradually, and are fully formed about 
the fifteenth year, the vox rauca, the breaking of the 
voice, which is obferved about that time, muft be owing 
to the evolution of thefe cells: but the female voice does 
not undergo the fame change by the evolution of thefe 
cells ; and caftration, which furely can have no effet 
on thefe cavities, keeps down the eunuch’s to the treble 
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key of the female voice *. The miftake lies in fuppofing 
thefe cavities to raife the tone or note im which we 
fpeak, while they only add clearnefs and {trength. 
‘he membrane which lines thefe cavities is thin, ex- 
quifitely fenfible, and is a continuation of the com- 
mon membrane of the throat and nofe. A thin humour 
is poured out upon its furface to moiften it and keep it 
right. ‘This the ancients did not confider as a mere 
lubricating fluid, but as‘a purgation of the brain, drawn 
from the pituitary gland, which could not be diminifhed 
without danger, and which it was often of confequence 
to promote. 

They are fubject to one accident chiefly, viz. infects, 
which neftle there, and preduce inconceivable. dif- 
trefs; and it is particular, that they more frequently 
lodge in the frontal finufes, that in the cavities of 
any of the other bones. In fheep and dogs-fuch in- 
fects are very frequent, as in feeking their food, they 
carry their nofe upon the ground; and it has been 
proved, or almoft proved, that in man they arife from 
a like caufe. Indeed, what can we fuppofe, but that 
they get there by chance $ ; thus, a man having flept in 
barns, was afflicted with dreadful diforders in the fore- 
head, which were relieved upon difcharging from the 
nofe, a worm of that kind which is peculiar to fpoiling 
corn; while others have had the complaint, by fleeping 
upon the grafs. But there is fomething very particular 
im this, that far the greater number of thefe worms 
have been of the centipede kind; generally long, an 
inch in length, with one hundred, or, according to Lin- 
neeus, one hundred and twelve feet, and not unfre- 
quently covered with hair. ‘There are reports which 
feem to prove, that fome have died of. this complaint, 
and in a very miferable way. In many cafes it has been 
attended with delirium; and in almoit every in{tance it 
has continued for years. No wonder, then, that the 


* Thave feen a boy, of four years of age, whofe parts of ge- 
-meration were prematurely developed with bufhy hair upon the 
pubes. This man-child had the rough broken voice, though the 
bones of the forehead were flat, Cc. Ss. 
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trepanning of thefe finufes has often been propofed ; 
but I have never read of a well marked cafe, fo that we 
could be affured before hand, of finding worms: they 
have, in moit cafes, been difcovered rather by chance. 
The patient might be relieved on eafier terms, by the 
mjection of aloes, aflatcetida, myrrh, the ufe of {nuff or 
fmoaking, and prefling the fumes upwards into the nofe. 
Much fhould be tried, before undertaking a dangerous 
operation on fuch flender proofs. 

It may be right, in cafes of fractures, to decline ap- 
plying the trepan above the finufes, unlefs a fracture 
cannot be raifed in any eafier way; and we muft be 
efpecially careful, to diftinguifh a fracture of the outer 
table only, from entire fractures of this bone. For 
Palfin fays, that the outer table being broken, and the 
natural mucus of the finus being corrupted and flow- 
ing out, has been miftaken for the fubftance of the 
brain itfelf. And Parée, who firft gives this caution, 
affirms, ‘* that he had feen furgeons guilty of this mif- 
<< take, applying the trepan, and fo killing their un- 
<¢ happy patients *.”’ 

The sPINE or RIDGE which runs upon the internal 
furface of the frontal bone, is to be obferved, as it 
gives a firm hold to the falx, or that perpendicular 
membrane, which, running in the middle of the head, 
divides and fupports the brain. This is more or lefs 
prominent in different fkulls, and according to the age. 
The {pine is more prominent at its root; but as it ad- 
vances up the forehead, it decreafes, and often ends 
in a groove. ‘Lhe fpine gives firm hold for the falx, and 
the groove lodges the great longitudinal finus, or in 
other words, the great vein of the brain, which runs 
along the head, in the courfe of the perpendicular par- 
tition, or falx. At the root of this fpine, there is a 
fmall blind hole ; it is named blind, becaufe it. does not 
pafs quite through the bone, and the beginning of the 
falx, dipping down into this hole, gets a firmer hold. 


* For a more perfecé account of the pathology of the finufes, 
fec the Surgery, 4to. vol. ii. Y 
The 
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‘The ancients, thinking that the hole defcended through 
both tables into the nofe, believed, that the dangerous 
and ungovernable bleedings at the nofe muft be through 
this hole, and from the fore end, or beginning of the 
longitudinal finus. | 

The orBITARY PROcEsS is the laft remarkable point 
of the frontal bone. The orbitary proceffes are two 
thin plates, departing from the general direction of the 
bone, and {tanding inwards at right angles : they cover 
the eye, and fupport the brain. By the continual rolling 
of the eye, and the preffure of the brain, they are ex. 
tremely thin and tranfparent ; the rolling of the eye 
makes them exquifitely fmooth below, and on their 
upper furfaces, they are impreffed with the frequent con- 
volutions of the brain; fo that a wound through the 
eye, endangers more than the eye; for it pafles eafily 
forward into the brain, and is inftantly fatal ; it is the 
aim of the fencer, and we have known in this country, 
a young man killed by the pufh of a foil, which had 
loft its guard. 
- Upon the orbitary plate, and juft under the fuper- 
ciliary ridge, there are two depreflions in the focket 
of each eye: the one is very {mall, and deeper at the 
imner corner of the eye, under the orbitary hole, which 
is the mark of the fmall cartilaginous pully, in which 
the tendon of one of the mufcles of the eye plays s 
the other a more gentle and diffufed hollow, lies 
under the external angular procefs, is not deep, but 
is wide enough to receive the point of a finger, and 
is the place where the lachrymal gland lies, that 
gland which fecretes the tears, and keeps the eye 
moitt. | | 


PARIETAL BONE. — The parietal bones form 
much the greater fhare of the cranium :' they are more 
expofed than any others, are the moft frequently broken, 
and the moft eafily trepanned ; for the parietal bones, 
are more uniform in their thicknefs, and more re- 
gular in their two tables and diploe, than any others. 
VOL. I. ¥ | But 
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‘But the accidental varieties of pits and depreffion, 
are very frequent in them and the finus or great vein, 
and the artery which belongs to the membranes of the 
brain, both make their chief impreflions upon this 
bone. 
The fquare form of the bone produces four angles ; 
and in furgery, we fpeak of the frontal, the occipital, 
the maftoidean, and temporal angles, of the parietal 
bone. It has deeply ferrated edges, which unite them 
with each other, and with the occipital and frontal bones. 
All the corners of this bone are obtufe, except that one 
which lies in the temple, and which, running out to a 
greater length than the other corners, is fometimes 
named the spinous PRocEss of the parietal bone, though 
there can be no true procefs in a bone fo regular and 
flat. The lower edge of the bone is a neat femi-circle, 
which joins the parietal to the temporal bone; and 
the edge of each, is fo flaunted off, that the edge of 
the temporal overlaps the edge of the parietal, with a 
thin fcale, forming the fquamous future. About an 
inch.above the {quamous future, there is a femi-circular 
ridge, where the bone is particularly white and hard ; 
and rays extend downwards from this, converging to- | 
wards the jugum. The white femi-circular line repre- . 
fents the origin of the temporal mufcle ; and the con- 
verging liues exprefs the manner in which the fibres 
of the mufcle are gathered into a {maller compafs, to 
.pafs under the jugum, or arch of the temple. The 
fagittal future, or meeting of the two parietals, is 
marked with a groove as big as the finger, which holds 
the longitudinal finus, or great vein of the brain ; but 
the groove is not fo diftin@ly feen, unlefs the two bones 
are put together ; for one half of this flat groove belongs 
to each bone. ; 
The great artery of the dura mater touches the bone 
at that angle of it which lies in the temple. It tra- 
verfes the bone from corner to corner, fpreading from 
the firlt pomt, like the branches of a tree: it beats 
deep into the bone where it firft touches it; but where 
yp. ites 
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it expands into branches, its impreflionsare very flight ; 
commonly it makes a groove only, but fometimes it 
is entirely buried in the bone ; fo that at the lower cor- 
ner of the parietal, we cannot efcape cutting this veffel, 
if we are forced to operate with the trepan. 

There is but one hole in the parietal bone: it is fmall 
and round, is within one inch of the meeting of the 
lambdoidal and fagittal futures, and gives paflage to a 
{mali external vein, which goes inwards to the finus, 
and to a fmall artery which goes alfo inwards to the dura 
mater, or rather to the falx. 

The meeting of the frontal and parietal bones, being 
imperfect in the child, leaves that membranous in- 
teftice, which by fome,, is named folium or folliolum, 
from its refembling a trefoil leaf, and was named by 
the ancients hypothetically, bregma, fons*, or foun- 
tain; they thinking it a drain of moifture from the 
bran; and fo the parietal bones are named offa 
bregmiatis. 

OS OCCIPITIS, has alfo the names of os memoriz, 
and os nervofum. It is.the thickeft- of the cranial 
bones, but is the leaft regular in its thicknefs, being trant- 
parent in fome places, and in others fwelling into ridges 
of very firm bone. It gives origin or infertion to many 
of the great mufcles, which move the head and neck ; it 
fupports the.back part of the brain, contains the cere- 
-bellum or leffer brain, tran{mits the {fpinal marrow, and 
and is marked with the conflux of the chief finufes, or 
great veins of the brain. 

‘The EXTERNAL SURFACE Is exceedingly irregular, 
by the impreflions of the great mufcles of the neck: 
Betwixt the infertions of the mulcles, projecting lines 
are on the bone. In the middle of the bone, and be- 
twixt the mufcles of oppofite fides, there runs a ridge 
from above downward; at the upper margin of the 

* The word pulfatilis, or fons pulfatilis, or beating fountain, was 
added, becaufe we feel the beating of the arteries of the brain 
there. 
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infertion of the trapezius, there is formed a fuperior 
tranfverfe {pine or ridge, and in the fame way, dire@ly 
above the infertion of the re&ti, there is an inferior tran{- 
verfe fpine. In a {trong man, advanced in years, where 
the ridges and hollows are ftrongly marked, the point 
where the fuperior tranfverfe crofles the perpendicular 
one, it is fo very prominent, as to be named the pos- 
TERIOR TUBEROSITY of the occipital bone. 

The INTERNAL SURFACE. Oppofite to thefe ridges 
there are fimilar crucial ridges within; but more regu- 
lar, fmooth, and equal, and making only one tranfverfe 
line. The tentorium cerebello fuper-extenfum, is a dia- 
phragm or tranfverfe partition, which croffes the fkull 
at its back part; cuts off from the reft of the cranium 
the hollow of the occipital bone, appropriates that cavity 
for the cerebellum, and defends the cerebellum from 
the weight and preffure of the brain. This tentorium, 
or tranfverfe membrane, is attached to the GREAT IN- 
TERNAL RIDGE of the occipital bone. In the angle 
where this membrane is fixed to the ridge, lies the great 
finus or vein, which is called longitudinal finus, while 
it is running along the head; but the fame finus, divid- 
ing in the back of the head, into two great branches, 
changes its name with its direction ; and the forkings 
of the veffel are named the right and left lateral finufes, 
which go down through the bafis of the fkull; and being 
continued down the neck, are there named the great 
or internal jugular veins. This forking of the longitu- 
dinal, into the lateral finufes, makes a TRIANGULAR 
OR TRIPOD-LIKE GROOVEB, which follows the internal 
ridges of the occipital bone: and above and below the 
tranfverfe ridge there are formed four plain and fmooth | 
hollows. ‘The two upper ones, are above the tentorium, 
and contain the backmoft lobes of the brain; the two 
‘lower ones are under the tentorium, and hold the lobes 
of the cerebellum or little brain. | 

Processes. ‘The procefles or projections of the-oc- 
cipital bone are few and fimple. 1. There is.a part. of 
the bone which runs forward from the place of the fora- 
men — 
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men magnum, lies in the very centre of the bafe of the 
fkull, joins the occipital to the fphenoidal bone, and. 
which, both on account of its place, (wedged in the 
bafis of the fkull), and of its fhape, which is rather 
fmall, and fomewhat of the form of a wedge, is named 
the CUNIFORM, OF WEDGE-LIKE Process of the occipi- 
tal bone. And, 2. There are two fmall oval procefles, 
or button-like projections, which ftand off from the fide, 
or rather from the forepart of the foramen magnum, or 
great hole, and which, being lodged in joints belong- 
ing to the upper bone of the neck, form the hinge on 
which the head moves. ‘Thefe two proceffes are named 
the conpyLeEs of the occipital bone. ‘They are not 
very prominent, but rather flattened; are of an oval 
form, and have their fore-ends turned a little towards 
each other ; fo that by this.joint the head moves directly 
backwards or forwards, but.cannot turn or roll. ‘The 
turning motions are performed chiefly by the firft bones 
of the neck. Round the root of each condyle, there ts 
a roughnefs, which fhows where the ligament ties this 
{mall joint to the correfponding bone of the neck. | 
Ho.es.—t. Thefe condyles ftand juft on the edge of 
the FORAMEN MAGNUM, or great hole of the head, 
which tranfmits the fpinal marrow, or continuation of 
the brain; and the edges of this hole (which is almoft a 
regular circle) are turned and fmoothed ; a little thicker 
at the lip, and having a roughnefs behind that, giving 
a firm hold to’a ligament, which, departing from this | 
hole, goes down through the whole cavity of the fpine, 
forming at once a fheath for the fpinal marrow, and a 
ligament for each individual bone. ‘There paffes down 
through this great hole the fpinal marrow, and the ver- 
tibral vein. ‘There comes up through it the vertebral 
arteries, which are of great importance and fize; anda 
{mall nerve, which, from its coming backwards from 
the fpine to affift certain nerves of the brain, is named 
the f{pinal acceflory nerve. 
2. The fecond hole is placed a little behind the ring 
of the foramen magnum, and, juft at the root of either 
E 3 condyle, 
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condyle, is round, and large, eafily found, and fome 
times it is double; it tranfmits the ninth pair, or great 
lingual nerve. | 

3: There is another hole fmaller, and lefs regular than 
this laft. It is exactly behind the condyle, while the 
lingual hole is before it. It is for permitting a {mall 
vein of the neck to enter and drop its blood into the 
great lateral finus; but often it is not formed, and 
this trifling vein gets in by the great occipital hole. 

4. We fhall defcribe with the temporal bone that 
wide hole which is common to the temporal and 
occipital bones, and which tranfmits the great lateral 


finus. 


TEMPORAL BONE. — The temporal bone is, in 
the child, two bones; which retain their original names. 
of pars petrofa and pars f{quamofa. The whole bone is 
very irregular in its thicknefs, and hollows, and pro- 
cefles. The pars sguamosa is a thin or fcaly part; 
rifes like a fhell over the lower part of the parietal bone, 
and is fmoothed and flattened by the rubbing of the 
temporal mufcle. The PARs PETROSA, often named 
oS LAPJDOsUM, or {tony bone, is hard, irregular, rocky ; 
jutts inwards towards the bafis of the fkull; contains 
the organ of hearing, and, of courfe, receives and tranf- 
mits all the nerves which are connected with the ear. 
There is a third portion of this bone, viz. the occipital 
angle, which is thick and hard; is divided into cells, 
and forms thofe caverns which are fuppofed to be 
chiefly ufeful in reverberating the found. 

The fquamous part is grooved, to make the fqua- 
mous future; is fcolloped or fringed ; and exceedingly 
thin on its edge ; it is radiated, in confequence of its ori- 
ginal offification fhooting out in rays. The petrous 
part again is triangular, unequal by the cavities of the 
ear; it has a very hard, fhining, polifhed-like surface ; 
exceeded in hardnefs by nothing but the enamel of the 
. teeth. Where it projects into the bafe, it has feveral 
open points, which are filled up with cartilaginous or 
ligamentous fub{tance; and its occipital angle is con- 

, : 2 3 - nected 
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nected with the other bones by the additamentum futurae ° 
{quamofee. » | 

‘Processes. 1. The zYGoMaATIc PRocEss  rifes. 
broad and flat before the ear; grows gradually fmaller - 
as it ftretches forward to reach the. cheek-bone : it 
forms with it*a zygoma, yoke, or arch of the temple,” 
under which the temporal mufcle plays. ‘The temporal 
mufcle is ftrengthened by a firm covering of tendon, 
which ftretches from the upper edge of this zygoma to 
the white line on the parietal bone ; and feveral mufcles 
of the face arife from the lower edge of the zygoma, 
particularly one named maffeter, which moves the 
jaw; and one named zygomaticus, or diftortor oris, be- 
caufe it draws the angle of the mouth. The zygomatic 
procefs is united by a fhort future to the cheek bone. 

2. The sTyLoiIp Process, is fo named from a flight re- 
femblance to the ftylus, or point with which the ancients 
engraved their writings on tables of wax. It is cartila- 
ginous long after birth; even in the adult, it is not 
completely formed ; it is exceedingly delicate dad {mall ; 
and when its cartilaginous point is fairly offified, as th 
old men, it is fometimes two inches long. It ‘ftands 
obliquely out from the bafis of the head, and is behind 
the jaws ; fo that it gives convenient origin to ‘a liga- 
ment which goes downwards to fupport the os hyoides, 
or bone of the tongue; and it is the origin of many 
curious mulcles, chiefly of the throat and jaws. One 
flender mufcle going downwards from the {tyloid pro- 
cefs, and expanding over the pharynx, is called ftylo- 
pharyngeus; one going to the os hyoides; is the ftylo- 
hyoideus ; one going to the tongue, is the ftylo-gloffus : 
and fince the procefs is above and behind thefe parts, 
the mufcles muit all pull. backwards and upwards, 
raifing according to their infertions, one the pharynx, 
another the os hyoides, another the tongue. 

. Processus VAGINALIS will not be eafily found, 
nor acknowledged as a procefs; for it is only a fmall 
rifing of a ridge of the bone, with a rough and broken- 
like edge, on the middle of which the ityloid procefs 
ftands; it is, in fhort, the root of the ftyloid procefs 

BE 4 which 
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which anatomifts have chofen to obferve, though it gives 
origin to no particular part; and which they have 
named vaginalis, as if it refembled a fheath for the 
ftyloid procefs. 

4. MasToIDEUS, OF MAMMILLARIS, is a conical nip- 
plelike bump, like the point of the thumb; it projects 
from under the ear, and is eafily felt with the finger 
without ; it is hollow, with many cells which enlarge 
the tympanum, or middle cavity of the ear, and are 
thought te reverberate and ftrengthen the found. Un- 
der its root, there is a deep and rough rut which gives 
a@ firm hold to the firft belly of the digaftric mufcle ; and 
the point or nipple of this procefs is the point into which 
the maftoid mufcle is inferted from before; and the 
complexus obliquus and trachelomaftoideus mufcles from 
behind. It has been propofed of late years, that, in 
certain cafes of deafnefs, we fhould open this part with 
the trepan. 

5. The auDIToRY pPRocEss is juft the outer margin 
of the hole of the ear. It is in a child a diftinét ring, 
which is laid upon the reft of the bone. ‘The mem- 
brane of the ear is extended upon this ring, hke the 
head of a tambour upon its hoop, whence this is named 
the circle of the tambour by the French, and by us the 
drum of the ear. In the adult, this ring is fairly united 
to the bone, and is named the proceflus auditorius ; and 
may be defined a circle, or ring of bone, with a rough 
‘ irregular edge; the drum or membrane of the ear is 
extended upon it, and the cartilaginous tube of the ear 
is fixed to it; and this ring occupies the fpace from the 
root of the mamillary to the root of the zygomatic pros 
cefs. | 

Houses. The temporal bone is perforated with many 
holes, each of which relates to the organ of hearing ; 
iome for permitting nerves to enter ; others to let them 
out; others for the free paflage of air to the internal 
ear. | 

1. The MEATUS AUDITORIUS EXTERNUS (the circle _ 
of which has been defcribed), is covered with the mem- 
brane of the drum, and communicates the vibratory 

motion 
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motion of the air for moving and exciting the internal 
organs. | 

2. The MEATUS AUDITORIUS INTERNUS, is that 
hole by which the auditory nerves have accefs to the 
ear. It is a very large hole, feated upon the back of 
the pars petrofa, whichis of a triangular form. The hole 
is at firft large, {mooth, almoft a regular circle, with a fort 
of round lip. Within this are feen many {mall holes, 
the meaning of which is this: the auditory nerve is 
double from its very origin in the brain: it confifts, in 
fact, of two diftin@ nerves, the portio dura, and the 
portio mollis. The portio mollis is a large foft and deli- 
cate nerve, which conftitutes the true organ of hearing $ 
and when it is admitted into the ear, it is expanded 
into a thin web which fpreads over all the cavities of 
the ear, as the cochlea, femt-circular canals, &c. The 
portio dura, the fmaller part of the nerve, pafles indeed 
through the ear, but it is quite a foreign nerve ; it is not 
diftributed within the ear; it keeps the form of a diftma 
cord, and, pafling through the temporal bone, it comes 
out upon the cheek, where it is expanded; fo that the 
portio dura is a nerve of the face, pafling through the ear, 
but forming no part of that organ. Thus the two 
nerves, the portio dura and mollis, enter together ; they 
fill the greater hole, and then they part: the portio dura, 
entering by one diftinct hole, takes its courfe along a dif- 
tinct canal, the aquedud ‘of Fallopius, from which it 
comes out upon the cheek ; while the portio mollis, enter- 
ing by many f{nraller holes into the cochlea, femi-circular 
eanals, and other internal parts of the ear, is expanded 
in thefe cavities to form the proper organ of hearing. 

3. There is a {mall hole which will admit the point 
of a pin upon the fore part of the petrous bone. This 
hole receives a {mall twig reflected from the fifth pair 
of nerves: the nerve is as fmall as a fewing thread ; it 
can be traced along the petrous bone by a fmall groove, 
which conduéts it to the hole; and when it enters the 
ear, it goes into the fame canal with the portio dura, 
and joins itfelf to it. | 


4. The 
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4- The hole by which the portio dura paffes out 

upon the cheek, is found juft before the maftoid, and be- 
hind the ftyloid procefs; and being betwixt the two, it 
is named the sTyLo-MasToID hole, and is fo fmall, as 
jut to’ admit a pin. 
' 5. The hole for the Euftachian tube is very irregular. 
No air can pafs through the membrane of the drum ; 
and as air is neceffary within the ear, it is conveyed up- 
wards from the palate by the I1r—ER A PALATO aD 
AUREM, or as it is commonly called, the Eusracuian 
TUBE. ‘This tube is long, and of a trumpet form; its 
mouth, by which it opens behind the noltril, is wide 
enough to receive the. point of the finger, it grows gra- 
dually fmaller as it advances towards the ear: it is car- 
tilacinous in almoft its whole length; very little of it 
confifts of firm bone; fo that the ftudent, in examin- 
ing the fkull, will hardly find the Euftachian tube; for: 
the cartilage being rotten away, nothing is left but that 
end of the canal that is next the ear, which open both 
above and below, ragged, irregular, and broken. 

When we have a fore throat, the pain extends up 
along this tube into the ear ; when we havea cold, both 
our voice and our hearing is hurt ;. the one by the ftuf- 
fing of the finufes, the other by the ftufling of the Euf- 
tachian tube. When we fhut the nofe and mouth, and 
blow ftrongly, we feel a crackling in the ear, as in the 
place of the Euftachian tube; when we dive, we feel the 
fame, by the condenfation of the air: and fometimes by 
forcing the air ftrongly upwards through the ear, or by 
vomits, obf{truction of the Euftachian tube, and the deaf- 
nefs which attends that accident, are very fuddenly, and, 
we may fay, violently removed; or fometimes the cure 
_is attempted by fyringing, or by cleaning the mouth of 
this tube with a probe, juft as we do the external ear. 

The other holes do not relate to the ear, and are 
chiefly for tranimitting the great blood veffels of the 
brain. 

1. The CAROTID ARTERY, the chief artery of the 
brain, enters into the fkull near the point of the petrous 

bone, 
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bone, and juft before the root of the ftyloid procefs. 
The artery goes firft directly upwards, then obliquely 
forwards through the bone, and then again upwards, to 
emerge upon the infide of the fkull; fo that the carotid 
makes the form of an Italic S, when it is pafling through 
the fub{tance of the bone ; and, in place of a mere hole, 
we find a fort of fhort canal, wide, a little crooked, and 
very {mooth-within. ‘There feems to be a particular 
defign in this angle, which the artery is forced to make: 
perhaps it is defigned to abate the violence with which 
the blood would drive forwards into the brain; for in 
many of the lower animals, there are {till more parti- 
cular provifions than this, the artery being prevented. 
from entering the brain in one great trunk, by a curious 
divifion, into many branches, which meet again. It is 
at this particular point that we are fenfible in our own 
body of the beating of thefe two great arteries; and 
Haller is at pains to inform us, that, during a fever, he 
felt this beating in a very diftrefling “degree. 

2. The GREAT LATERAL SINUS ¢omes Out through 
the temporal bone, to form the internal jugular vein. 
The courfe of the finus may be eafily traced by the 
groove of the occipital bone downwards, behind the 
pars petrofa: there alfo it makes a deep groove, and 
ends with a large inteftine-like turn, which makes a 
large cavity in the temporal bone, big enough to re- 
_ ceive the point of the finger. ‘The finus pafles out, 
not by any particular hole in the temporal bone, but b 
what is called a comMMON HOLE, viz. formed one half 
by the temporal and one half by the occipital bone. 
This hole is very large; 1s lacerated or ragged-like. It 
is fometimes divided into two openings, by a {mall point, 
or fpine of bone. The larger opening on one fide of 
that point tranfmits the great finus, where it begins to 
form the jugular vein ; and the {maller opening tranf{mits 
the eighth nerve of the fkull, or par vagum which goes 
down towards the ftomach, along with the jugular vein. 

There is a {mall furrow upon the very angle or ridge 
of the petrous bone, which is made by a fmall vein of 
the brain going towards the end of the lateral finus. 

3. There 
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3. There is a {mall hole on the outfide of this bone, 
in the occipital angle; or rather the hole is oftener 
found in the line of the future (the additamentum fu- 
turze {quamofe). Sometimes itis m the occipital bone ; 
or fometimes it is wanting: it tranfmits a trifling vein 
from without, into the great finus, or a fmall artery 
going to the dura mater. 

That hollow under the root of the zygomatic procefs, 
which lodges the hinge of the jaw-bone, muft be de- 
feribed along with the lower jaw. 


The ATHMOID BONE —Is perhaps one of the 
moft curious bones of the human body. It appears al- 
moft a cube, not of folid bone, but exceedingly light, 
fpongy, and confifting of many convoluted plates which - 
form a net-work like honey-comb. It is curioufly en- 
clofed in the os frontis, betwixt the orbitary procefles of 
that bone. One horizontal plate receives the olfactory 
nerves, which perforate that plate with fuch a number 
of fmall holes, that it refembles a fieve, whence the 
bone is named cribriform, or wthmoid bone. Other 
plates dropping perpendicularly from this one, receive 
the divided nerves, and give them an opportunity of 
expanding into the organ of f{melling; and thefe bones, 
upon which the olfa¢tory nerves are fpread out, are fo 
much convoluted, as to extend the furface of this fenfe 
very greatly, and are named fpongy bones. Another 
flat plate lies in the orbit of the eye, which being very 
fmooth, by the rolling of the eye, is named the os 
planum, or fmooth bone; fo that the xthmoid bone 
fupports the forepart of the brain, receives the olfactory 
nerves, forms the organ of {melling, and makes a chief 
part of the orbit of the eye; and the fpongy bones, 
and the os planum, are neither of them diftigct bones, 
but parts of this 2thmoid bone. 

The CRIBRIFORM PLATE Is exceedingly delicate and 
thin, lies horizontally over the root of the nofe, and 
fills up neatly the fpace betwixt the two orbitary plates 
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of the frontal bone. The olfactory nerves, like two 
fmall flat lobes, lie out upon this plate, and, adhering to 
it, fhoot down like many roots through this bone, fo 
as to perforate it with numerous fmall holes, as if it had 
been dotted with the point of a pin, or like a nutmeg - 
grater. | 

This plate is horizontal; but its proceffes are perpen- 
dicular, one above, and three blow. | 

1. The firft perpendicular procefs is what is called 
CRISTA GALLI, a {mall perpendicular projeCtion fome- 
what like a cock’s comb, but exceedingly fmall, ftand- 
ing direétly upwards from the middle of the cribriform 
plate, and dividing that plate into two; fo that one ol- 
factory nerve lies upon each fide of the crifta galli; and 
the root of the falx, or feptum, betwixt the two hemi- 
fpheres of the brain, begins from this procefs. The 
foramen cecum, or blind hole of the frontal bone, is 
formed partly by the root of the crifta galli, which is 
very {mooth, and fometimes, it is faid, hollow or cellu- 
Jar. 

2. Exactly oppofite to this, and in the fame direc- 
ation with it, (i. é._) perpendicular to the athmoid plate, 
ftands out the NASAL PLATE of the ethmoid bone. It 
is f{ometimes called the azygous, or fingle procefs of the 
sethmoid, and forms the beginning of that feptum or 
partition which divides the two noftrils. This precefs 
is thin, but firm, and compofed of folid bone; it is 
commonly inclined a little to one or other fide, fo as 
to make the noftrils of unequal fize. The azygous 
procefs is united with the vomer, which forms the chief 
part of the partition; fo that the feptum, or partition of 
the nofe, confifts of this azygous procefs:of the ethmoid 
bone above, of the vomer below, and of the cartilage 
in the fore or projecting part of the nofe ; but the car 
tilage rots away, fo that whatever is feen of this feptum 
in the fkull, muft be either of the ethmoid bone or the 
vomer. 

3. Upon either fide of the feptum, there hangs down 
a SPONGY BONE, one hanging in each noftril, - They 
are each rolled up like a {croll of parchment: they 
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are very {fpongy; are covered with a delicate and fen- 
fible membrane, and when the olfactory nerves depart 
from the cribriform plate of the athmoid bone, they 
attach themfelves to, the feptum, and to thefe upper 
fpongy bones, and expand upon them fo, that the con- 
volutions of thefe bones are of material ufe in expand- 
ing the organ of fmelling, and detaining the odorous 
efluvize till the impreffion be perfect. Their convolu- 
tions are more numerous in the lower animals, in pro- 
portion as they need a more acute fenfe. They are 
named fpongy, or turbinated bones, from their convo- 
lutions, refembling the many folds of a turban. 
_ The fpongy bones have a great many honey comb-like 

cells conneéted with them, which belong alfo to the 
organ of fmell, and which are ufeful perhaps by detain- 
ing the effluvise of odorous bodies, and alfo by rever- 
berating the voice. Thus, in a common cold, while 
the voice is hurt by an affection of thefe cells the fenfe 
of fmelling is almoft loft. : 

4. The oRBITARY PLATE of the ethmoid bone isa 
large furface, confifting of a very firm plate of bone, 
of a regular {quare form, exceedingly {mooth and po# 
lifhed: it forms a great part of the focket for the eye, 
lying on its inner fide. When we fee it in the detached 
bone, we know it to be juit the flat fide of the zthmoid 
bone; but while it is incafed in the focket of the eye, 
we fhould believe it to be a {mall fquare bone; and 
from this, and from its fmoothnefs, it has got the dif- 
tinct name of os planum. 

5. Lhe os unauts fhould alfo, perhaps, be counted as 
a part of this bone; for though the os unguis, when 
obferved in the orbit, feems to be a fmall detached 
bone, thin, like.a feale, and of the fize of the finger nail 
(whence it has its name), yet in the adult the os unguis 
is firmly attached to the athmoid bone, comes along 
with it when we feparate the pieces of the fkull, and 
when the os unguis is pared off from the ethmoid bone, 
it expofes the cells. 

This os unguis, then, is a fmall {caly-like plate, in 
the inner corner of the orbit juft over the nofe. We 

, find © 
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find in .it that groove which holds the lachrymal lac, 
and condnéts it to the nofe; and it is this thin bone 
that we perforate in making the new paflage into the 
nofe, when there is an ob{truétion in the natural duct. 

6. The ceixys of the ethmoid bone, which form fo 
important a fhare of the organ of {mell, are arranged in 
great numbers, along the’ fpongy bone. ‘They are 
{mall neat cells, much lke a honeycomb, and regu- 
larly arranged in two rows, parted from each other by 
a thin partition; fo that the os planum feems to have 
one fet of cells attached to it, while another regular fet 
of cells belongs in like manner to the fpongy bones. The _ 
cells are thus twelve in number*, opening into each 
other, and into the nofe. 

Thefe cells are frequently the feat of venereal ulcers,. 
and the f{pongy bones are the furface where polypi 
often fprout up. And from the general connections 
and forms of the bone, we can eafily underftand how 
the venereal ulcer, when deep in the nofe, having got 
to thefe cells, cannot be cured, but undermines all the 
face; how the venereal difeafe, having affected the 
nofe, foons fpreads to the eye, and how even the brain 
itfelf is not fafe. We fee the danger of a blow upon 
the nofe, which, by a force upon the feptum, or middle 
partition, might deprefs the delicate cribritorm plate, 
fo as to opprefs the brain with all the effects of a frac- 
tured fkull, and without any operation which could 
give relief. And we alfo fee much danger in pulling 
away polypi, which are firmly attached to the upper 
fpongy bone. 


SPHENOIDAL BONE.—-The fphenoidal bone com. 
pletes the cranium, and clofes it below. . It is named 
SPHENOID CUNIFORM, OF WEDGE-LIKE bone, from its 
being incafed in the very bafis of the fkull; or it is 
named os MULTIFORME, from its irregular fhape. It is 
united to thirteen diftinét bones. It is much of the 
fhape of a bat, whence it is often named the PTEREGOID 


* The number is commonly twelve, but not regularly fo. 
BONE, 
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BONE, its temporal procefles being like extended wings ; 
its proper pteregoid proceffes like feet ; its middle like 
the body and head of a bat; its wing like procefles, 
are in the hollow of the temple, forming a part of the 
fquamous future, and alfo compofing a part of the orbit 
of the eye. Its pteregoid proceffes hang over the roof 
of the mouth, forming the back of the noftrils: the 
body is in the very centre of the fkull, and tranfinits 
five of the nerves from the brain, befidesa reflected 
merve; but ftill the body bears fo {mall a proportion to 
‘the bone, that we have not a regular centre to which 
all the procefles can be referred ; fo that we are always 
in defcribing this bone, moving forwards from point to 
point, from one procefs or hole to the next. 


PROCESSES. —1. The ata, or wines, often 
named temporal proceffes, rife up in the temple, to form 
part of the hollow of the temple; and the wings of the 
{phenoid bone meeting the frontal, parietal, and tem- 
poral bones, by a thin f{caly edge, they make part of the 
{quamous future, and give a fmooth furface for the tem- 
poral mufcle to play upon. 

The other fide of this fame procefs looks towards 
the focket of the eye, and has a very regular and {mooth 
furface ; it is oppofite to the os planum. As the eth- 
moid bone forms part of the infide of the orbit, the 
wing of the {phencid bone forms part of the outfide of 
the orbit ; and fo the furface turned towards the eye is 
named the orpiTary process of the fphenoid bone, 
Or ORBITARY PLATE of the great ala. 

The furface of the great wing which looks backward 
receives the middle lobe of the cerebrum and 1s called 
the CEREBRAL FOSSA. 

2. The lower, or back part of this bone runs out 
into a narrow point, which finks in under the petrous 
portion of the temporal bone, and being fharp pointed, 
it is named the sprnous Process. It is very :remark- 
able for a {mall hole which permits the great artery of the 
dura mater to enter. 

3. The point of this fpinous procefs projects in the 
form-of a very {mall peak, which will hardly be found 

5 by 
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by the ftudent. It projects from the bafis of the fkull 
juft within the condyle of the lower jaw, and being a 
{mall point, like the point of the ftylus, or iron-pen, it 
alfo is named sTYLOID PROCESS. 

4. The LESSER WING oF INGRASIAS, next attracts 
the eye. It is that part of the bone which unites (by 
harmonia) with the orbitary plate of the frontal bone, 
and with the ethmoid bone. 

5. This lefier wing projects laterally into the TRANS- 
VERSE SPINQUS PROCESS. 

6. 7. The PTEREGOID PROCESSES *, are four in 
number, two on either fide. ‘They are thofe procefles, 
upon which (with the {pinous procefs) the bone natural- 
ly ftands, and which, when we compare it with a bat, 
reprefent the legs ;' one of each fide, is named external 
pteregoid, the other is named the internal pteregoid 
procels, 

Each EXTERNAL PTEREGOID PROCESS Is thin and 
broad, and extends farther backwards. Each InNTER- 
NAL PTEREGOID procefs, is taller and more flender 
and not fo broad. It has its end rifing higher than the 
other, and tipped with a fmall neat hook, named the 
hook of the pteregoid procefs, (viz. the HAMULAR 
process.) ‘Lhe inner pteregoid proceffles, form the 
back of the noftrils. The hook of the pteregoid pro- 
cefs, is called the hook of the palate, of which it forms 
the backmoft point. The mufculus circumflexus vel 
tenfor pallati, rifing from the mouth of the Euftachian 
tube, turns with a fmall tendon round this hook, like 
a rope over its pully; and the great mufcles of the 
lower jaw, the only ones for moving it fideways, or 
for its grinding motions, arife from the external ptere« 
goid procefles. 

8. The azycous process}, is fo named, from its 
being fingle, becaufe it is feated in the centre of the 

bone, 


* There is fome confufion in this name, fince pteregoid fignifies 
aliform, or wing-like procefles. 

+ Azygous is a term, which is applied to fuch parts as have no 
. fellow ; becaufe almoft always the parts on one fide of the body, 
are balanced by fimilar and correfponding parts en the other fide. 

YOR. Ie F Whea 
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bone, fo that it can have no fellow. It ftands perpen- 
dicularly downwards and forewards, over the centre of 
the nofe, and its chief ufe is to give a firm feat or 
infertion for the vomer or bone, which forms the feptum. 
The vomer, or proper bone of the partition, ftands 
with a fplit edge; aftride over this procefs, fo as to have 
a very firm feat. A: kind of union which has been 
called gompho/is. | 

g. to. The cLyNoip Processes, have, like many 
parts of the human body, a very whimfical name, very 
ill fuited to exprefs their form; for it is not eafy, in this 
inftance, to acknowledge the likenefs of four little knobs, 
to bed-pofts ; yet the clynoid proceffes are very remark- 
able. The two ANTERIOR CLYNOID PROCESSES are 
fmall bumps, rather fharp, projecting backwards, and 
terminating in two flat projecting points. The PosTs- 
RIOR CLYNOID PROCESSES, rife about an inch further 
backwards and are, as it were, oppoled to the others. 
They rife in one broad and flat procefs, which divides 
above into two points, {mall and round, or knobby at 
their points ; and they look forwards towards the anterior 
clynoid procefles. 

11. The laft procefs, is the TUBERCULUM OLIVARE, 
which is an eminence betwixt the anterior clynoid proces 
and before the fella turcica. 

The seLLA TURCICA, EPHIPPIUM, or Turkifh faddle, 
is the fpace enclofed by thefe four proceffes, and is 
well named. The fella turcica, fupports the pituitary 
gland, an- appendage of the brain, the ufe of which is 
unknown. ‘The ‘carotid arteries, rife up by the fides 
of the fella turcica, and mark its fides with a broad 
ase The optic nerves lie upon a groove at the 

ore part of the fella turcica, betwixt the two anterior 
clynoid procefles ; and fometimes the two anterior pro- 


cefles, dtretch backwards, till they meet the pofterior . - 


ones, and form an arch, under which, the carotid 


When they ftand in the centre of the body, or are otherwife fingle, 
we call them azygous, and fo the azygous procefs of the ethmoid 
and fphenoid, and other bones ; or the azygous vein, which runs 
in the centre of the thorax, and is fingle. 


artery 
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artery paffes. Often the pofterior clynoid knobs cannot 
be fairly diftinguifhed ; fince in many fkulls, they form 
but one broad procefs. 

This bone has alfo its cells, for all that part which 
we call the body of the bone, all the fella turcica, that 
{pace which is betwixt the clynoid proceffes within and 
the azygous procefs without, is hollowed into one large 
cell, divided with a middle partition. It is indeed, lefs 
regular than the other cells; it is fometimes very large, 
fometimes it is not to be found; it has other trifling 
varieties which it were idle to defcribe. As it com. 
municates with the ethmoid cells, it probably performs 
one office with them, is almoft a continuation of them, 
fo that when any one lefs or awanting, the others are 
proportionally larger. 


HOLES.—The fphenoid bone, is fo placed in the 
very centre of the {fkull, that its holes tranfmit the 
principal nerves of the fkull, and it bears the marks of 
the chief arteries. : 

1. The optic HoLes, are large, round holes, jult 
under each anterior clynoid procels, We trace the optic 
nerves by a large groove into each optic hole; and an 
artery goes along with them, named the ophthalmicartery, 
nearly the fize of a crow-quill, twifting round the optic 
nerve, and giving arteries to the eye-lids, mufcles, and 
lachrymal gland, but moft efpecially to the ball and 
humours of the eye itfelf. This ocular or ophthalmic 
artery comes off from the great carotid, while it lies by 
the fide of the fella turcica; and it is a branch again of 
this ocular artery, which goes ont upon the forehead, 
forming the fuperciliary notch, or hole. 

2. ‘The FoRAMEN LACERUM, is next in order, and is 
fo named, becaufe it is a wide flit. It is alfo called 
fuperior orbitary fiflure. The foramen lacerum, is wide 
near the fella turcica, grows gradually narrower, as it 

oes out towards the temple, till it terminates almoft in 
a flit. The upper line of the foramen lacerum is 
formed by the tranfverfe {pmous procefs, extending out- 

wards, fharp and flat. 
F 2 The 


° 


68 DESCRIPTION OF THE 


The nerves of the fkull are counted from before 
backwards. ‘There are nine nerves, proper to the 
fkull; the rft, or olfactory nerve,. perforates the cribri- 
form bone; the zd, or optic nerve, paffes through the 
optic hole; the 3d, 4th, part of the sth, and 6th 
pairs of the nerves, pafs through this foramen lacerum, 
or wide hole, to go alfo into the eye. ‘The optic nerve, 
forms the proper organ of vifion. ‘The fmaller nerves 
of the 3d, 4th, sth, and 6th pairs, go to animate its mul- 
cles and, pafling through the orbit, to mount upon the 
forehead, or go downwards into the nofe. 

3. The FoRAMEN ROTUNDUM, is named from its 
round fhape. ‘The foramen opticum, is indeed round, 
-but it has already got an appropriated name. Now 
to give the young anatomit a regular notion of this, 
and of the next hole, we muft enumerate the branches 
of the sth pair. The fifth nerve of the brain, is as 
broad as the little finger, and lies by the fide of the 
fella turcica, where it divides into three lefler nerves, 
_ which are called branches of the sth pair. The firft 
branch of the 5th pair is deftined for the eye; the 
fecond branch of the sth pair for the upper jaw; the 
third branch of this sth pair for the lower jaw: fo 
the firft branch of the sth pair pafles through the 
foramen lacerum to the eye; the fecond branch of 
the 5th pair paffes through the foramen rotundum to 
the upper jaw; the third branch of this great nerve 
pafles through the foramen ovale, to the lower jaw; 
and if we had any faich in the doétrines of nervous. 
fympathy, we fhould fay, here is a wide fympathy pro» 
vided among the nerves of the eye, the face, and the. 
lower jaw. 

The foramen rotundum then, is a hole exaétly. 
round, pretty large, opening immediately under the 
inner end of the foramen Jacerum, and tran{mitting the — 
fecond branch of the sth pair of nerves to the upper jaw. 

4. The FoRAMEN OVALE, is an oval hole, larger 
than the foramen rotundum ; about half an inch behind. 
it; and tranfmitting the third branch of the 4th pair to 
the ower jaw. | 


s. The 
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. The FORAMEN SPINALE, or SPINOUS HOLE, is a 
very {mall round hole, as if made with a large pin; is 
in the very point of the fpinous procefs: is one third of 
an inch behind the oval hole, and tranfmits the {mall 
artery, lefs than a crow-quill, which conftitutes the 
chief artery of the dura mater, viz. that artery, which 
makes its impreffion upon the parietal bone. 

6. There is {till another hole, which tranfmits a nerve 
curious in this refpe@, that it is not going out from the 
fkull but returning into it; for the fecond branch of the 
sth pair, or the fuperior maxillary nerve, fends a fmall 
branch backwards, which having come within the fkull, 
enters the temporal bone, and goes to join itfelf to the 
portio dura of the 7th pair, and in its way gives a {mall 
branch, to help out the flender beginning of the great 
fympathetic nerve, ‘This retrogade branch of the max- 
lary nerve, gets back again into the fkull, by a hole 
which is found, juft under the root of each pteregoid 
procefs,* whence it is named PTEREGOID HOLE*: or by 
many, is named after its difcoverer, the VIDIAN HOLE fT. 
This hole is almoft hidden, under the point of ‘the pe- 
trous bone, is not to be feen unlefs in the feparated bones, 
and is nearly of the fize of the {pinous hole. 

If there are found fome minute holes, about the fella 
turcica, they are the marks of fome blood veffels en- 
tering the bone to nourifh it. | 


CHAP. IV, 
OF THE BONES OF THE FACE AND JAWS, 


a Be face is compofed of a great number of fimall 
bones, which are grouped together, under the 
common name of upper jaw. ‘There are fix bones on 


* This retrograde twig, is the little nerve, which pertorates the 
os petrofum on its fore part. 
+ Vidus Vidius, a profeffor of Paris, and phyfician to Francis 
the Firtt. | vi 
5 either 
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either fide of the face; but as their names could convey 
no diftingé notion of the ufes, forms, or-places of thefe 
bones, to enumerate them were but wafte of time: 
they have indeed futures, and their futures have been 
very regularly enumerated ; but thefe bones meet each 
other by fuch thin edges, that no indentation nor proper 
future is formed. Nene of thefe futures run for any 
length, or are of any note, therefore I have only this 
to fay, concerning the futures of the face, that they are 
acknowledged to be purely a confequence of the offifica- 
tion having begun in many points: no particular defign 
of nature has been fuppofed. ‘The futures, if they re- 
quire names, are to be named after the bones which they 
unite together. 


OSSA NASi.— The offa nafi are fmall bones, rather 
thin, having no cancelli, being merely firm and con-— 
denfed plates. ‘They are convex outwardly, fo that the 
two together form nearly an arch. ‘They are oppofed 
to each other by a pretty broad furface, fo that their thin 
arch is firm. ‘lhey have a flat rough furface, by 
which they are laid upon the rough furface of the fron- 
tal bone; fo that there alfo their connection is ftrong. 
They are enclofed by a branch of the upper jaw-bone, 
which, ftretching upwards, is named its nafal procefs : 
and they lie with their edges under it in one part, and 
above it in another, in fuch a way that they cannot eafily 
be forced in. Laftly, their lower edge is rough, for 
the firm attachment of the cartilages of the nofe; and 
their loweft point, or that where the bones of the nofe 
and the griftles of the nofe are joined, is the moft promi-. 
nent point (or, as it is vulgarly called, the bridge) of the 
nofe ; from which connection, notwith{tanding its firm- 
nefs, the cartilages are fometimes luxated. % 

Os uncuis, fo named from its being of the fize and 
fhape of a nail; or fometimes named the os LACHRY- 
MALE, from its holding the duét which conveys the 
tears, is that thin fcale of bone which I have defcribed 
as belonging to the os zthmoides. It is commonly de- | 
) fcribed . 
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fcribed as a diftin& bone; it is a thin flat bone, a fingle 
{cale, without any cancelli, having only one fharp ridge 
upon it; it forms a groove for lodging the lachrymal fac, 
and is of courfe found in the inner angle of the eye, at 
its forepart, and juft touching the top of the nofe. One 
half of this bone is behind the groove, and there the 
eye rolls upon it. One half of it is occupied by the 
groove for the nafal dudt; and the other fide of the 
groove is formed by the rifing branch or nafal pro- 
cefs, as it is called, of the upper. jaw-bone. The 
os unguis is delicate, and eafily broken, being as thin as 
a fheet of paper. It is this bone which is pierced 
in the operation for the fiftula lachrymalis, which is eafily 
done, almoft with a blunt fteel or probe ; and the chief” 
caution is to perforate in the place of the groove, as 
that will lead into the nofe, and not behind it, which would 
carry the perforating inftrument into the ethmoidal 
finufes, and perhaps wound the fpongy bone; nor more. 
foreward, as that would be ineffectual from the ftrength 
of the nafal procefs of the maxillary bone. 

This bone feems peculiarly liable to caries, which is 
perhaps the nature of all thefe thin bones; for as they 
have no marrow, they muit depend entirely on their periof- 
teum, which they are no fooner robbed off than they die. 

OssA MAXILLARIA SUPERIORA.—The upper jaw- 
bones are particularly worthy of notice;.for here we 
find all that is curious in the face, even to its fize and 
fhape. ‘The upper jaw-bones are of a very great fize, 
forming as it were the foundation or bafis of the face. 
They fend a large branch upwards, which forms the 
fides of the nofe; a broad plate goes backwards, which 
forms the roof of the palate. There is a circular pro- 
jeCtion below, which forms the alveoli, or fockets of the 
teeth. ‘Uhe upper jaw-bones are quite hollow within, 
forming avery large cavity, which is capable of..con- 
taining an ounce of fluid, or more; and the fize of this 
cavity feems to determine the height of the cheek-bone, 
and the form of the face; andthe difeafed enlarge- 
ment of this cavity raifes the cheek-bone, leflens the 
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eye, and deforms the face in a very extraordinary 
degree. 

Thefe proceffes, ina tits cavity of | the bone, are 
what deferve moft particular notice. 

The furfaces or plates of the bone are thefe, 1. Ex- 
ternal or malar furface, 2. The fuperior or orbital, 
3. The internal or na/a/, 4. Vhe interior or pa/atine. 

1. The firft procefs is the NASAL PROCESS, whicli 
extends upwards, to form the fide of the nofe. It is 
arched outwards, to give the noftrils fhape. Its fides fup- 
port the nafal bones; and the cartilages of the ala nafi, 
or wings of the nofe, are fixed to the edges of this procels. 

2. A plate of this bone is called the orbitary procels. 
This thin plate is the roof of the great. cavity, which 
occupies this bone entirely. It is at once as a roof to 
the antrum maxillare, and as a floor for the eye to roll 
upon. There is a wide groove along the upper furface of 
this plate, in which the chief branch of the upper max- 
illary nerve lies: and this nerve, named infra orbitary 
nerve from its lymg thus under the eye, comes out by 
a hole of the jaw-bone under the eye; which is named 
infra orbitary hole. And thus the nerve appearing 
upon the cheek, becomes..a nerve of the face. 

3. This great bone is the bafis upon which the cheek- . 
bone ftands; and that it may have a firm place, there 
is a rough and (as anatomifts call it) feabrous furface, 
which makes a very firm future with the cheek bone ; 
and as this furface rifes a little, it is named the MALAR 
PROCESS. 

. From the lower circle of the upper bone: there 
dreisets a femi-circle of bone, which is for lodging the 
teeth of the upper jaw. ‘This circle of bone is as 
deep as the fangs of the teeth are long. And it may be 
very truly named a procefs (PROCESSUS ALVEOLARIS), 
fince it does not exift in the foetus, nor till the teeth 
begin to be formed ; fince it grows along with the teeth, 
and is abforbed and carried clean away when in old 
age the teeth fall out. The fides of the fockets in 
which the teeth are lodged are extremely thin, and 
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furround them. clofely. The teeth are fo clofely em- 
braced by their fockets, and we are fo far from being 
poffeffed of any inftrument by which they can be pulled 
perpendicularly out, that the fockets can feldom 
efcape, they are broken or {plintered in perhaps one 
of four extractions, even by the moft dextrous-artifts in 
that line. | | 

s. The PALATE PROCESS is a plate of bone- which 
divides the nofe from the mouth, conftituting the roof 
of the palate, and the floor or bottom of the noftrils. 
This plate is thinner in its middle, and thicker at 
either edge: thus, it is thick where it firft comes off 
from the alveolar procefs ; it is thin in its middle; and 
it is again thick where it meets its fellow of the oppo- 
fite fide. For at the place where the two upper jaw- 
bones meet, the palate-plate 1s turned upwards, fo that 
the two bones are oppojed to each other in the middle 
of the palate by a broad flat furface, which can- 
not be feen but by feparating the bones. This fur- 
face is fo very rough, that the middle palate future 
almoft refembles the futures of the fkull ; and the max- 
illary bones are neither eafily feparated, nor eafily joined 
again. This meeting of the palate-plates by a broad 
furface, makes a rifing fpine, or fharp ridge, towards 
the noftrils, fo that the broadnefs of the furface by 
which thefe bones meet ferves a double purpofe ; it 
joins the bones fecurely, and it forms a fmall ridge 
upon which the fplit edge of the vomer, or partitition of 
the nofe, is planted. ‘Thus we find the palate-plate 
of the maxillary bones conjoined, forming almoft the 
whole of the palate, while what are properly called 
the palate bones form a very {mall fhare of the back 
part only. As thefe thmner bones of the face have 
no marrow, they are nourifhed by their periofteum 
only ; they are of courfe perforated with many {mall 
holes. A great many minute holes are found along the 
palate-plate, about the place of the fockets, and indeed 
all over the maxillary bones : and this is particular in the 
_ palate, that the hard membrane, or covering of it, is fixed 
I to 
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to the bony plate by many rough tubercles, and even by 
{mall hooks, which are eafily found in the dried bone. 

6. Since we are defcribing the plates of the bone as 
procefles, we ought to enumerate the fucies interna 
nafalis aS AN INTERNAL NASAL PLATE. ‘This is the 
fide of the bone which is towards the cavity of the 
nofe, on which the lower {pongy bone hangs, and which 
is perforated to allow a communication betwixt the great 
cell and the nofe. 

7. The ANTRUM MAXILLARE, or cavity of the jaw- 
bone, is commonly named aNTRUM HIGHMORIANUM, 
after its difcoverer, Highmore. We have gone round 
the antrum on all its fides, in defcribing thefe proceffes 
of the bone: the palate-plate makes the floor of the 
antrum; the orbitary procefs makes its roof; the 
cheek, quite up from the fockets of the teeth to the lower 
part of the eye, forms its walls or fides: fo that when 
the antrum enlarges, it is the cheek that becomes de- 
formed; and when we defign to open the antrum, 
we either perforate the cheek, to pull one of the 
teeth. The antrum is round towards the cheek, but 
it has a flat fide towards the nofe; it is divided from 
the cavity of the noftril by a flat and very thin plate 
of bone; it feems in the naked fkull to have a very 
wide opening; but in the fkull, covered with its foft 
parts, we find the antrum almoft clofed by a membrane 
which ftretches over the opening, and leaves but one or 
two very {mall holes, of the fize of the fmalleft pea, by 
which, perhaps, the reverberation of found in the an- 
trum is more effectual in raifing the voice, and by 
which {mall hole, the mucus, which is fecreted in the 
antrum, drops out into the nofe. The cavity of the 
antrum, like the inner furfaces of the noftrils, is covered 
witha membrane, and.is bedewed with mucus; and the 
mucus drops more or lefs freely in various pofitions of 
the head. Sometimes. by cold, or other accidents, in- 
flammations and. {wellings of the membrane come on; 
the holes.are clofed; the drain of matter is fupprefied 
and confined within, and the cheek. fwells. Perhaps 

there 
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there may be fome particular difeafe of the membrane 
with which the cavity is lined, or of the bone itfelf : 
in one way or other, difeafes of this cavity, and collec. 
tions of matter, dreadful pain and caries of the bone, 
are very frequent: then the cheeks rifes; the face is 
irrecoverably deformed. Sometimes the matter makes 
its way by the fides of the teeth, or at laft it burfts 
through the bones, makes an ulcer in the cheek; and 
then there is a natural cure, but flow and uncertain. 
There is no very fure mark of this difeafe ; it may. be 
known by an attentive retrofpect of all the circumitances, 
The difeafe is not to be eafily nor certainly dilcovered ; 
but a very long continued tooth-ache, an uncommon de- 
gree of pain, or greater affection of the eye, with a {wel- 
ling and rednefs, and gradual nfing of the cheek, are 
very fufpicious figns. ‘The pulling of the fecond or third 
of the grinding teeth, often brings a fplinter away with 
it, which opens a road. for the matter to flow; or 
though there be no breach of the focket, often the 
confined matter follows the tooth, becaufe not unfre. 
quently the longer fangs of the grinders naturally 
penetrate quite into this cavity of the jaw: if the mat- 
ter fhould not flow, the floor of the antrum Is eafily 
perforated, by introducing a fharp ftillet by the focket 
of the tooth that is pulled. The flow of the matter 
gives relief, and injections complete the cure. But as 
this opening is fometimes a cure, it is fometimes alfo a 
difeafe ; for the breaking of a focket, fometimes opening 
a way into this antrum, there follows inflammation of its 
internal furface, a running of matter, and fometimes caries 
of the bone. 

Hotes.—There is only one perfect hole in this bone ; 
but, by its union with other bones, it forms four more: 
1. The INFRA-ORBITARY hole, for tranfmitting the 
infra-orbitary nerve from the bottom of the eye, is the 
opening of the canal which comes along under the eye. 
It is juft under the margin, of the orbit, or fometimes 
the nerve which it tranfmits, divides, and makes two 
fmailer holes im its paflage upon the cheek. A hole in 
the palate-plate, which belongs equally to each of the 
palate 
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palate bones may be counted the fecond foramen ; for it 
is betwixt the two bones in the fore part, or beginning of 
the palate future behind the two firft cutting teeth. 
This hole is named FORAMEN INCISIVUM, as opening 
juft behind the incifive or cutting teeth ; or it is named 
ANTERIOR PALATINE HOLE, to diftinguifh it from 
one In the back of the palate. This hole is large enough 
to receive the point of a quill; it is fingle towards the 
mouth ; but towards the nofe, it has two large openings, 
one opening diftinétly into each noftril. 7 he 

2. But it will be well to explain here a third hole, 
which is common to the maxillary with the proper 
palate-bones. It is formed on the back part of the 
palate (one on either fide), in the future which joins 
the palate-bones to the jaw-bones: it is named pos- 
TERIOR PALATINE HOLE: It is as Jarge as the anterior 
palatine hole, but it ferves a much more important 
purpofe; for the upper maxillary nerve fends a large 
branch to the palate, which branch comes down be. 
hind the back of the noftril, perforates the back of 
the palate by the polterior palatine hole, and then 
goes forward in two great branches along the palate. 
Thus the chief, or, we might fay, the only nerves of 
the palate comes down to it through thefe pofterior 
palatine holes: The ufe of the anterior palatine hole 
has long been a problem. It looks almoft as if it were 
merely defigned for giving the foft palate a furer hold 
upon the bone; but Scarpa, the Italian anatomift, 
defcribes a nerve from the 5th pair, taking its courfe 
in this way to the foft palate. | 

4. The fourth foramen is formed by the union of 
the lower fpongy bone, to the internal nafal plate of the 
bone ; and is for the tran{miflion of the lachrymal duc, 

5. The LATERAL ORBITARY FISSURE Is a flit formed 
by this bone and the fphenoid bone ; it is a communi- 
cation betwixt the orbit and temple. 

The whole furface of the bone which forms the an- 
trum is perforated with frequent {mall holes, efpecially 
towards its back part, tranfmitting {mall arteries and 
nerves to the teeth ; and the back part of the antrum 
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forms with the orbitary part of the {phenoid bone a 
fecond foramen lacerum for the eye ; an irregular open- 
ing towards the bottom of the focket, which is for 
the accumulation of fat, not for the tranfmiflion of 
nerves; and it is from the wafting of this fat, taken 
back into the fyftem, that the eye finks fo remarkably 
in fevers, confumpticns, and fuch other difeafes as wafte 
the body. 


The OSSA PALATI, or PALATE BONES —are 
very fmall, but have fuch a number of parts, and 
fuch curious connections as are not eafily explained. 
They feem to eke out the fuperior maxillary bones. fo 
as to lengthen the palate, and complete the noftrils 
behind: they even extend upwards into the focket, fo 
as to form a part of its circle; although, in looking for 
them upon the entire fkull, all thefe parts are fo hidden, 
that we fhould fuppofe the palate bones to be of no 
greater ufe nor extent than to lengthen the palate a little 
backwards. | 

The parts of the palate bone are thefe: 

1. The PALATAL PLATE, or procels of the palate 
bone, whence it has its name, lies horizontal in the 
fame level with the palatal procefs of the jaw bone, 
which it refembles in its rough and fpinous furface, in 
its thinnefs; in its being thinner in the middle, and 
thicker at either end; in its being oppofed to its fel- 
low by a broad furface, which completes the MIDDLE 
PALATE SUTURE ; and it is connected with the palate 
procefs of the jaw, by a future refembling that by 
which the oppofite bones are joined; but this future, 
going acrofs the back part of the palate, is named 
the TRANSVERSE PALATE SUTURE. Where the two 
palate bones are joined, they run backwards into an, 
acute point ; on either fide of that middle point, they 
make a femi-circular line, and again run out into two 
points behind the grinding teeth of each fide. By this 
figure of the bones, the back line of the palate has a 
{colloped or waved form. ‘The velum palati, or cur- 
tain of the palate, is a little arched, following the general 

line 
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line of the bones; the uvula, or pap, hangs exatly from 
the middle of the velum, taking its origm from the 
middle projecting point of the two bones; and a finall 
mufcle, the azygos uvule, runs down in the middle of 
the velum, taking its origin from this middle. 

2. The {mall projeCting point of the palate bone, juft 
behind the laft grinding tooth, touches the pteregoid 
procefs of the fphenoid bone, it is therefore named the 
PTEREGOID PROCESS of the palate bone; but it is fo 
joined with the pteregoid procels of the fphenoidal bone, 
that they are not to be diftinguifhed in the entire fkull. 
The pofterior pteregoid hole, or third hole of the pa- 
late, is juft before this point. 

3. The NASAL PLATE, or PROCESS, Is a thin and 
fingle plate; rifes perpendicularly upwards from the 
palate ; lies upon the fide and back part of the noftrils, fo 
as to form their opening backwards into the throat; it 
is fo joined to the upper jaw-bone, that it lies there like 
a founding-board upon the fide of the antrum High- 
morianum, and completes that.cavity forming the thin 
partition betwixt it and the nofe. 

4. This nafal procefs extends thus up from the back 
arch of the palate, to the back part of the orbit; and, ~ 

though the nafal plate is very thin and delicate in its 
whole length, yet, where it enters into the orbit, it 
is enlarged into an irregular kind of knob of a trian- 
gular form. ‘This knob is named its oRBITARY PRO- 
cEss; or, as the knob-has two faces looking two ways 
in the orbit, it is divided fometimes (as by Monro the 
father), into two orbitary procefles, the anterior and 
poflerior ; the anterior one is the chief. This orbitary 
procefs, or point of the palate bone, being triangular, 
very fmall, and very deep in the focket, is not eafily 
difcovered in the entire fkull, 

5. This orbitary procefs, is moft commonly hollow 
or cellular, and its cells are fo joined to thofe- of 
the fphenoid bone, that it is the palate bone that 
fhuts the fphenoid cells, and the {phenoid and -pa- 
LATINE crus of each fide, conftitute but one general 
. Cavity. | 

| The 
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The OSSA SPONGIOSA, or TURBINATA IN- 
FERIORA, are fo named, to diftinguifh them from the 
upper fpongy bones, which belong to the os zthmoi- 
des; but thefe lower {pongy bones, are quite difting, 
formed a part, and connected in a very flight way with 
' the upper jaw-bones. 


The ossA SPONGIOSA INFERIORA, are two bones, 
much rolled or convoluted, very fpongy, much refemb- 
ling puff-palte, having exactly fuch holes, cavities, and 
net-work, as we fee in raifed pafte, fo that they are ex- 
ceedingly light. They lie rolled up, in the lower part 
of the nofe; are particularly large in fheep; are eafily 
feen either in the entire fubject or in the naked {fkull. 
_ Their point forms that projection, which we touch with 
the finger in picking the nofe; and from that indecent 
practice, very often ferious confequences arife for in 
many inftances, polypi of the lower fpongy bones, - 
which can be fairly traced to hurts of this kind, grow 
fo, as to extend down the throat, caufing fuffocation 
and death. 

One membrane conftitutes the univerfal lining of 
the cavities of the nofe, and the coverings of all the 
fpongy bones. ‘This continuity of the membrane, pre- 
vents our feeing in the fubject, how flightly the fpongy 
bones are hung; but in the bare and diffected fkull, we 
find aneat {mail nook upon the {fpongy bone, by which 
it is hung upon the edge of the antrum maxillare; for this 
lower fpongy bone, is laid upon the fide of the antrum. 
fo as to help the palate bone, in clofing or covering that 
cavity from within. One END of the fpongy bone, 
rather more acute, is turned towards the opening of the 
noftril, and covers the end of the lachrymal duct: ‘the 
other END of the fame bone, points backwards towards 
the throat. The curling plate, hangs down into the ca- 
vity of the noftril, with its arched fide towards the nofe. 
This fpongy bone, differs from the f{pongy procefs of 
the athmoid bone, in being lefs turbinated or complex, 
in having no cells connected with it, and perhaps ‘it is 
lefs directly related to the organ of {mell. If polypi 
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arife from the upper fpongy bone, we can ufe lefs free- 
‘dom, and dare hardly pull them away, for fear of in-. 
juring the cribriform plate of the zthmoid bone. We 
are indeed, not abfolutely prohibited from pulling the 
polypi, from the upper fpongy bone; but we are more 
at eafe, in pulling them from the lower one, fince it is 
quite an infulated bone. | When peas, or any fuch fo- 
reign bodies, are detained in the nofe, it muft be 
from {welling, and being detained, among the fpongy 
bones. | 3 
. .The fpongy bones are not abfolutely limited in their 
number: there is fometimes found betwixt thefe two, 
a third fet of {mall turbinated bones, commonly belong- 
ing to the ethmoid bone. | 


VOMER. — The nofe is completed by the vomer 
which is named from its refemblance to a plough fhare 
and which divides the two noftrils from each other : 
It is a thin and flenderbone, confifting evidently of two 
plates, much compreffed together, very denfe, and 
ftrong, but {till fo thin, as to be tranfparent. The two 
plates of which the vomer is compofed, fplit or part 
from each other at every edge of it, fo as to form a 
groove on every fide. 1. On its upper part, or, as we 
may call it, its bafe, by which it is fixed to the fkull, 
the vomer has a WIDE GROOVE, receiving the projecting 
point of the ethmoid and fphenoid bones: thus it {tands 
very firm and fecure, and capable of refifting very 
violent blows. 2. Upon its lower part its groove. is 
narrower, and receives the rifing line in the middle of 
the palate-plate, where the bones meet to form the pa- 
late future. At its fore-part, it is united by a ragged 
furface, and by fomething like a groove to the middle 
cartilage of the nofe; and, as the vomer receives the 
other bones into its grooves, it isin a manner, locked in 
on all fides: it receives fupport and ftrength from each ; 
and if the vomer and its cartilage, fhould feem too 
{lender a fupport, for the fabric of the nofe, let it be 
remembered, that they are all firmly conneéted, and 
sovered by one continuous membrane, which. is thick 
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and itrong, and that this is as a periofteum, or rather like 
a continued ligament, which increafes greatly the thick- 
nefs and the {trength of every one of thefe thin plates. 
The vomer, in almoft every fubject, bends much towards 
one or other noftril, fo as fometimes to occafion no 
{mall apprehenfion, when it happens to be firft obferved. 


OS MALAE, or the bone of the cheek, is eafily 
known and is a very unimportant one. It is that large 
- {quare bone which forms the cheek: it has four diftinct 
points, which anatomilts have chofen to demontftrate, 
with a very fuperfluous accuracy. 1. The UPPER oR- 
BITARY procels, ftands higheft, running upwards to 
form part of the focket, the outer corner of the eye, 
and the fharp edge of the temple. 2. The INFERIOR 
ORBITARY PROCESS, which is juft oppofite to this, form- 
ingthe lower part of the orbit, and the edge of the 
cheek. 3. The MAXILLARY PROCESS, is that broad 
and rough furface, by which it is joined to the upper 
jaw-bone. 4. Is the one the beit entitled to the name 
of procefs, becaufe it ftands out quite infulated, and 
goes outwards and backwards to unite with the temporal 
bone, in forming the zygoma or temporal arch; itis 
named the zycomaTic PRocESS. 5. [hat plate, which 
goes backwards to form the floor of the orbit, is named 
the INFERNAL ORBITARY PRocEss. ‘This bone has no 
holes, except fuch minute ones, as tran{fmuit arteries, 
merely for the nourifhment of the bone itfelf, 


OS MAXILLAE INFERIORIS. — The lower jaw- 
bone, is likened to a horfe fhoe, or to a crefcent, or to 
the letter U, though we need be under no anxiety about 
refemblances, for a form fo generally known. There 
is fuch an infinite complication of parts furrounding 
the jaw, of glands, mufcles, blood-veffels, and nerves, 
that it were endlefs to give even the flighteft account 
of thefe. They fhall be referved each for its proper 
place, while I explain the form of the lower jaw, in the 
moft fimple and eafy way. The lower jaw is divided 
into the chin, viz. the circle betwixt the two mental 
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foramina; the bafe extending backward to the angle; 
and the upright portion of the bone. 

t. [The fore part, or chin, is in a handfome and 
manly face, very fquare; and this portion is marked 
out by this {quarenefs, and by two {mall holes, one on 
either fide, by which the nerves of the lower jaw come 
out upon the face. | 

2. The bafe of the jaw, is a ftraight and even line, 
terminating the outline of the face. It is diftinétly 
traced all along, from the firft point of the chin, back- 
wards to the angle of the jaw. Fractures of this bone, 
are always more or lefs tranfverfe, and are eafily known 
by the falline down of one part of this even line, and 
by feeling the crafhing bones when the fallen part is 
raifed.. Such fra€tures happen from blows or falls; 
but not by pulling teeth, for the fockets of the teeth 
bear but a {mall proportion to the reft of the jaw; even 
in. children, this cannot happen; for in them the teeth 
have fhorter roots, and have no hold nor dangerous 
power over the jaw: though (asI have faid) the fockets 
often fuffer, the jaw itfelf never yields. 

3. The angle of the jaw, is that corner where the 
bafe of the jaw ends, where the bone rifes upwards, at 
right angles, to be articulated with the head. This 
part alfo, is eafily felt, and by it we judge well of the 
fituation of veins, arteries, and glands, which might be 
im danger of being cut, im wounds or in operations. 
There are two proceffes of the jaw, of particular im- 
portance, the coronoid or horn-like procefs, for the in- 
fertion of its ftrong mufcles, efpecially of the temporal 
mufcle, and the condyloid or hinge procefs, by which 
it is jointed with the temporal bone. 

4. The CoRONOID PRocEss, named from its refem- 
blance to a horn, is, like the reft of the jaw-bone, flat 
_-on‘its fides, and turned up with an acute angle, very 

fharp at its point, and when the bone js in its place lying 
exactly under the zygoma, or temporal arch. The 
temporal mufcle runs under this arch, and lays hold on 
the coronary procefs, not touching it on one point only, 
but grafping it on every fide, and all round, And the 
pro- 
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procels is fet fo far before the articulation of the jaw, 
that it gives the mufcle great power. This procefs is fo 
defended by the temporal arch, and fo covered by muf- 
cles, that it cannot be felt without. i 

5. The conpYLoIp Process, or the articulating pro- 
cefs of the jaw, is behind this. This alfo is of the fame 
flat form with the reft of the jaw. The condyle, or 
joint of the jaw-bone, is placed upon the top of the 
rifing branch. The condyle, or articulating head, is not 
round, but flat, of a long form, and fet acrofs the 
branch of the jaw. This articulating procefs is received 
‘into a long hollow of the temporal bone, juft under the 
root of the zygomatic procefs; fo that by the long form 
of the condyles, and of the cavity into which it is re- 
ceived, this joint is a mere hinge, not admitting of 
lateral nor rotatory motions, atleaft of no wider lateral 
‘motions than thofe wkich are neceflary in grinding the 
food; but the hinge of the jaw isa complex and very 
curious one, which fhall be explained in its proper 
place. 

6. The ALVEOLAR PROCESS, or the long range of 
fockets for the teeth, refembles that of the upper jaw. 
The jaw, as the body grows, is flowly increafing in 
length, and the teeth are added in proportion to the 
growth of the jaws. When the jaws have acquired their 
full fize, the fockets are completely filled ; the lips are 
extended, and the mouth is truly formed. In the decline 
of life, the teeth fall out, and the fockets are re-ab- 
forbed, and carried clean away, as if they had never 
been; fo that the chin projects, the cheeks become 
hollow, and the lins fall in, the fureft marks of old 
age. 
te The sPINA INTERNA, or internal tubercle of the 
lower jaw, is juft behind the fymphifis, or on the infide 
of the circle of the chin. It gives origin to mufcles 
which move the tongae and larynx. 

The fucceffive changes of the form of the jaw are 
worthy of being mentioned once more; firft, that in 
the child, the jaw confifts of two bones, which are 
joined flightly together in the chin. This joining, or 
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fymphiyfis, as it is called, is eafily hurt, fo that in pre- 
ternatular labours it is, according to the common method 
of pulling by the chin, always in danger, and often 
broken. ‘During childhood the proceffes are blunt, and 
fhort, do not turn upwards with a bold and acute angle, 
but go off obliquely from the body of the bone. The 
teeth are not rooted, but fticking fuperficially in the al- 
veolar procefs; and another fet lies under them, ready 
to pufh them from the jaws. 

Secondly, That in youth, the alveolar procefs is 
extending, the teeth are increafing in number. The 
coronoid and articulating procefles are growing acute 
and large, and are fet off at right angles from the bone. 
The teeth are now firmly rooted; for the fecond fet has 
come up from the body of the jaw. 

Thirdly, In manhood, the alveolar procefs is ftill 
more elongated. The dentes fapientiz are added to the 
number of the teeth; but often, by this, the jaw is 
too full, and this laft tooth coming up from the back- 
moft point of the alveolar procefs in either jaw, it 
fometimes happens, that the jaw cannot eafily clofe; 
the new tooth gives pain; it either corrupts, or it needs 
to be drawn. 

Fourthly, In old age, the jaw once more falls flat ; it 
fhrinks according to the judgment of the eye, to half 
its fize; the fockets are abforbed, and conveyed away ; 
and in old age the coronoid procefs rifes at a more acute 
angle from the jaw bone, and by the falling down of the 
alveolar procefs, the coronoid procefs feems increafed 
in length. 


-HOLES.—The holes of the jaw are chiefly two: 

1. A LARGE HOLE on the inner fide, and above the 
angle of the jaw, juft at the point where thefe two 
branches, the condyloid and the coronoid procefles part. 
A wide groove from above downwards, leads to the 
hole; and the hole is, as it were, defended by a {mall 
point, or pike of bone, rifing up from its. margin. 
This is the GREAT HoLz for admitting the LowEeR 
MAXILLARY NERVE into the hollow of the jaw, where 
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it goes round within the circle of the jaw, diftributing its 
nerves to all the teeth. But at the point where 
this chief branch of the nerve goes down into the jaw, 
another branch of the nerve goes forward to the 
tongue. And as nerves make an impreflion as deep as 
that of arteries in a bone, we find here two grooves, 
firft, one making the place of the great nerve, as it 
advances towards its hole; and, fecondly, a fmaller 
groove, marking the courfe of the leffer branch, as it 
leaves the trunk, and paffes this hole to go forward to 
the tongue. 

Along with this nerve, the lower maxillary artery, 
a large branch, enters alfo by the hole; and both the 
nerve and the artery, after having gone round the canal 
of the jaw, emerge again upon the chin. 

2..The fecond hole of the lower jaw is that on the 
fide of the chin, which permits the remains of the 
great nerve and artery (almoft expended upon the 
teeth) to come out upon the chin; it is named the 
MENTAL HOLE. 


G HeAsB Ve 


OF THE TRUNK; OR, THE SPINE, THORAX, AND 
PELVIS. 


ope fpine is fo named from certain projecting points 
of each bone, which, ftanding outwards in the back, 
form acontinued ridge; and the appearance of con- 
tinuity is fo complete, that the whole ridge is named 
fpine, which, in common language, is fpoken of as a 
fingle bone, ‘This long line confifts of twenty-four 
diftinét bones, named vertebrze, from the Latin vertere, 
to turn. -They conduct the fpinal marrow, fecure 
from harm the whole length of the fpine, and fup- 
port the whole weight of the trunk, head and arms $ 
they perform, at certain points, the chief turnings 
and bendings of the body; and do not fuffer under 
the longeft fatigue, or the greateft weight which the 
limbs can bear. Hardly can any thing be more beau- 
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tiful or furprifing than this mechanifm of the fpine, 
where nature has eftablifhed the moft oppofite and in- 
confiftent functions in one fet of bones ; for thefe bones 
are fo free in motion, as to turn continually, yet fo 
{trong as to fupport the whole weight of the body; and 
fo flexible as to turn quickly in all directions, yet fo 
fteady within, as to contain and defend the moft 
material and the moft delicate part of the nervous 
fy{tem. 

The vertebrz are arranged according to the neck, 
back, and loins, and the number of pieces correfponds 
with the length of thefe divifions. The vertebrze of 
the Loins are five in number, very large and ftrong, 
and bearing the whole weight of the body. Their 
proceffes {tand out very wide and free, not entangled 
with each other, and performing the chief motions of 
the trunk. ‘The vertebre of the Back are twelve in 
number. ‘They alfo are big and ftrong, yet fmaller 
than thofe of the loins; their procefles are laid over 
each other ; each bone is locked in with the next, and 
embarrafled by its connection with the ribs; this is 
therefore the fteadieft part of the fpine, a very limited 
motion only is allowed. ‘The vertebre of the Neck 
are feven in number; they are more fimple, and like 
rings; their procefles hardly project; they are very 
loofe and free; and their motions are the wideft and 
eafieft of all the fpine. 

The feven vertebree of the neck, twelve of the back, 
and five of the loins, make twenty-four in all, which is 
the regular proportion of the fpine. But the number 
is fometimes changed, according to the proportions of 
the body ; for, where the loins are long, there are fix 
vertebrz of the loins, and but eleven in the back; or 
the number of the pieces in the back is fometimes in- 
creafed to thirteen; or the neck, according as it is long 
or fhort, fometimes has eight pieces, or fometimes 
only fix. | | ve 

GENERAL DESCRIPTION OF A VERTEBRA. — The 
general form, proceffes, and parts of the vertebra, are 
beft exemplified in a vertebra of the loins ; for in it the 
body is large, the proceffes are right-lined, large, and 
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{trong ; the joint is complete, and all its parts are very 
ftrongly marked. Every vertebra confifts of a body, 
which is firm for fupporting the weight of the body, and 
hollow behind, for tranfmitting the fpinal marrow ; of 
two articulating procefles above, and two below, by 
which it is jointed with the bones which are above and 
below it; of two tranfverfe procefles, which ftand out 
from either fide of the bone, to give hold and purchafe 
to thofe mufcles which turn the {pine ; and of one pre- 
cefs, the fpinous procefs, which ftands directly back- 
wards from the middle of the bone; and thefe procefles 
being felt in diftinct points all the way down the back, 
give the whole the appearance of a ridge ; whence it has 
the name of fpine. 

1. The Bopy of the vERTEBRA is a large mafs. of 
foft and fpongy bone; it is circular before, and flat upon 
the fides. It is hollowed into the form of a crefcent 
behind, to give the fhape of that tube in which the {pinal 
marrow is contained. ‘The body has but a very thin 
{caly covering for its thick and fpongy fubftance. It is. 
tipped with a harder and prominent ring above and 
below, as a fort of defence, and within the ring, the 
body of the vertebra is hollowed out into a fort of fuper- 
ficial cup, which receives the ligamentous fubftance by 
which the two next vertebree are joined to it; fo that 
each vertebra goes upon a pivot, refembles the ball, and 
focket joints. And in many animals it is diftin@ly a 
joint of this kind. 

1. The sopy is the main part of the vertebra to 
which all the other procefles are to be referred; it is 
the centre of the f{pine, and bears chiefly the weight 
of the body: it is large in the loins, where the weight 
of the whole refts upon it, and where the movements 
are rather free: itis {maller in the vertebrze of the back, 
where there is almoft no motion and lefs weight ; and in 
the vertebrae of the neck, there is hardly any body ; the 
vertebreg being joined to each other chiefly by the articue 
lating procefles, 

a. The ARTICULATING PRocEss is a {mall projection, 
flanding out obliquely from the body of the vertebra, 
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with a fmooth furface, by which it is joined to the 
articulating procefs of the next bone ; for each vertebra 
has a double articulation with that above and with that 
below. ‘The bodies of the vertebrz are united to each 
other by a kind of ligament, which forms a more fixed, 
and rather an elaftic joining ; and they are united again 
by the articulating procefles, which makes a very move- 
able joint of the common form. The articulating pro- 
cefles are fometimes named oblique procefles, becaufe 
they ftand rather obliquely. ‘The upper ones are 
named the afcending oblique procefles, and the two 
lower ones are named the inferior or defcending oblique 
proceffes. | 

_ 3. The spinous processes are thofe which project 
directly backwards, whofe points form the ridge of the 
back, and whofe fharpnefs gives the name to the whole 
column. The body of each vertebra fends out two 
arms, which, meeting behind, form an arch or canal 
for the fpinal marrow ; and from the middle of that 
arch, and oppofite to the body, the fpinous procefs 
projects. Now the fpinous, and the tranfverfe pro- 
cefles, are as fo many handles and levers*by which the 
fpine is to be moved, which, by their bignefs, give a 
firm hold to the muicles, and, by their length, give 
them a powerful lever to work their effects by. The 
fpinous procefies, then, are for the infertion of thefe 
mufcles which extend and raife the f{pine. 

4. The TRANSVERSE PROCEsSes ftand out from the 
fides of the arms or branches which form this arch. 
They ftand out at right angles, or tranfverfely from the 
body of the bone; and they alfo are as levers, and 
long and powerful ones for moving and turning the 
fpine. Perhaps their chief ufe is not for turning the 
vertebrae, for there is no provifion for much of a late. 
ral motion in the lower part of the fpine, but the 
mufcles which are implanted into thefe, are more com- 
- monly ufed in affifting thofe which extend and raife the 
{pine. . | 
: Vhefe, and all the proceffes, are more diftiné&t, pro- 
minent, and ftrong; more direct, and larger in the 
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loins, and more eafily underftood, than in the ver- 
tebraz of any other clafs. But this prepares only for 
the defcription of the individual vertebra, where we 
find a variety proportioned to the various offices, and 
to the degrees of motion which each clafs has to 
perform. | 


OF THE VERTEBRZ OF THE LOINS.—I have chofen 
to reprefent the general form of avertebra, by defcribing 
one from the loins, becaufe of the diftinétnefs with which 
all its parts are marked. In the lumbar vertebrz, the 
perpendicular height of the body is fhort, the interverte- 
bral fubftance is thicker than in the other parts of the 
{fpine, and the feveral proceffles {tand off from each other 
diftingét and clear; all which are provifions for a freer 
motion in the loins. 

The Bopy of a lumbar vertebra 1s particularly large, 
thick, and fpongy, and its thin outer plate is perforated 
by many arteries going inwards to nourifh this fpongy 
fubftance of the bone. The length of the body is an inch, 
and the interfticial cartilage is nearly as long ; fo that the 
vertebre of the loins prefent to the eye, looking from 
within the body, a large, thick, and mafly column, fit 
for fupporting fo great a weight. 

The spinous process is fhort, big, and ftrong. It 
runs horizontally and directly backwards from the 
arch of the fpinal marrow. It is flattened, and about 
an inch in breadth; and it is commonly terminated 
by a lump or nob, indicating the great ftrength of the 
mufcles which belong to it, and the fecure hold which 
they have. 

_ The TRANSVERSE PROCESS is alfo fhort, dire&t, and 
very ftrong, going off horizontally from the fide of the 
bone, terminated like the fpinous, by a knotty point, 
where large mufcles are implanted. | 

The ARTICULATING PROCESSES Of the lumbar verte- 
bre ftand fo directly upwards and downwards, that the 
name of oblique procefles cannot be applied here. 


Of the VERTEBR& OF THE BACK.—The character of 
the vertebree of the back is direCtly oppofite to that of 
the 
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the loins. ‘The Bonzzs of the vertebre are ftill large to 
fupport the great weight of the trunk; but they are 
much longer than in the loins, and their intervertebral 
fubftance is thin, for there is little motion here. ‘The 
SPINOUS PROCESSES In the vertebrz of the back, are. 
very long and aquiline. ‘They are broad at their bafis, 
and very fmall or fpinous at their further end; and in 
place of ftandmg perpendicularly out from the body, 
they are fo bent down, that they do not form a pro- 
minent nor unfightly {pine, -but are ranged almoft in a 
perpendicular line, that is, laid over each other, hke 
the fcales of armour, the one above touching the one 
below, by which the motions of thefe vertebre are ftill 
further abridged. And, laftly, the TRANSVERSE PRO- 
cxsses, which are fhort and knobby, in place of ftand- 
ing free and clear out, like thofe of the loins, are 
framelled and reftricted from motion, by their connec- 
tion with the ribs; for the ribs are not merely implanted 
upon the bodies of the dorfal vertebrae, but they are 
further attached firmly by ligaments, and by a regular 
joint to the tranfverfe procefs of each vertebra. Now 
the rib being fixed to the body of one vertebra, and to 
the tranfverfe procefs of the vertebra below, the 
motions of the vertebree are much curbed. And we alfo 
get another mark by which the dorfal vertebree may 
be known, viz. that each vertebra bears two imprel- 
-fions of the rib which was joined to it, one on the flat 
fide of its body, and the other on the fore part of its 
tran{verfe procels. 


Of the vERTEBR#A OF THE NECK.—The vertebra of 
the neck depart {till farther from the common form. 
Their zoptes are flattened on their fore parts, fo as to 
make a flat furface on which the windpipe and gullet lie 
fmooth. The Bopy is very fmall in all the vertebre 
of the neck. In the uppermoft of the neck there is 
abfolutely no body; and the next to that has not a 
body of the regular and common form. . There is not 
in the vertebree of the neck, as in thofe of the loins, a 
cup or hollow for receiving the intervertebral fubftance, 
but the furfaces of the body are flat or plain, and the 
| | articulating 
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articulating proceffes are oblique, and make as it were 
one articulation with the body; for the lower furface 
of the body being not hollow, but plain, and inclined 
forwards, and the articulating procefles being alfo plain, 
-and inclined backwards, the two furfaces are oppofed 
to each other, and the one prevents the vertebrae from 
fliding forwards, and the other prevents it from fliding 
backwards, while a pretty free and general motion is 
allowed. ‘The spinous procussgs of the neck are for 
the infertion of many mufcles, and therefore they are 
fplit. This bifurcation of the fpinous procefs ‘is not 
abfolutely peculiar to the cervical vertebrze ; for fome- 
times, though rarely, the others are fo: and itis only | 
in the middle of the neck that even they are forked ; 
for the firft vertebra is a plain ring, without any 
tranfverfe procefs, becaufe there are few mutcles 
attached to it; and the laft vertebra of the neck is — 
{carcely bifurcated, approaching to the nature of the 

dorfal vertebrze ; for it is long and aquiline ; is depreffed 
towards the back, and is fo much longer than the others, 
as to be diftinguifhed by the name of VERTEBRA PRO- 
MINENS. : 

The TRANSVERSE PROCESSES Of the neck are alfo bi. 
furcated, becaufe there are a great many {mall mufcles 
inferted into them alfo. But the moft curious pecu- 
harity of the tranfverfe procefles is, that each of them 
is perforated for the tranfmiflion of the great artery, 
which is named VERTEBRAL ARTERY, becaufe it pafles 
through thefe holes in the vertebree which form altoge. 
ther a bony canal for the artery, This artery, which is 
defended with fo much care, is one of the chief arteries 
of the brain, for there are two only; and often when 
the other, the carotid, has been obftructed this continues 
to perform its office. 

So that the character of thefe cervical vertebrz is, 
that they are calculated for much free motion; and 
the marks by which they are diftinguifhed are, that 
the bodies are particularly {mall; the articulating pro- 
cefles oblique, with regard to their pofition, and almoft 
plain on their furface. The fpinous procefs, which is 
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wanting in the uppermoft vertebrze, is fhort and forked 
in all the lower ones; the tran{verfe procefs alfo is forked ; 
and the tran{verfe procefles of all the vertebrae, except 
perhaps the firft, are perforated near their extremities 
with the large hole of the vertebral artery. — 


ATLAS AND DENTATUS. — But among thefe 
vertebres of the neck, two are to be particularly dif- 
guifhed, as of greater importance than all the reft ; 
for though the five lower vertebree of the neck be 
offified and fixed, if but the two uppermoft remain 
free, the head, and even the neck, feem to move with 
perfect eafe. 

The firft vertebra is named aTLas, perhaps, becaufe 
the globe of the head is immediately placed upon 
it; the fecond is named DENTATUs or axis, becaufe 
it has an axis or tooth-like procefs upon which the 
fir{t turns. | 

The arias has not the complete form of the other 
vertebree of the neck, for its proceffes are fcarcely 
diftinguifhable : it has no body, unlefs its two articula- 
ting procefles are to be reckoned as a body: it is no 
more than a fimple ring; it has no fpinous procels ; 
and its tranfverfe procefs is not forked. The Bopy is 
entirely wanting: in its place, the vertebra has a flat 
furface looking backwards, which is fmooth and 
polifhed by the rolling of the tooth-like procefs ; there 
is alfo a fharp point rifing perpendicularly upwards 
towards the occipital bone, and this point is held to the 
edge of the occipital hole by a ftrong ligament. The 
fmooth mark of the tooth-like proceis is eafily found ; 
and upon either fide of it, there projets a fmall point 
from the inner circle of the ring : thefe two points have 
a ligament extended betwixt them, called the tranfverfe 
ligament, which, like a bridge, divides the ring mto 
two openings; one the {maller, for lodging the tooth- 
like procefs, embracing it clofely ; the greater opening 
is for the fpinal marrow: the ligament confines the 
tooth-like procefs; and when the ligament is bur{t by 
yiolence (as has happened), the tooth-like proceis 

, | broken 


OF THE TRUNK. 93 


broken loofe, prefles upon the fpinal marrow; the 
head, no longer fupported by it, falls forward, and the 
patient dics. . 

The ARTICULATING PROCESS may be confidered as 
the body of this vertebra; for it is at once the only 
thick part, and the only articulating furface. ‘This broad 
articulating fubftance is in the middle of each fide of the 
ring ; it has two fmooth furfaces on each fide, one look- 
ing upwards, by which it is joined to the occiput; and 
one looking direGtly downwards, by which it is joined 
to the fecond vertebra of the neck. The two upper 
articulating furfaces are oval, and flightly hollow to 
receive the occipital condyles: they are alfo oblique, 
for the inner margin of each dips downwards; the 
outer margin rifes upwards; and the fore end of each 
oval is turned a little towards its fellow. Now, by the 
obliquity of the condyles, and this obliquity of the fockets 
which receive them, all rotatory motion is prevented, 
and the head performs, by its articulations with the 
fir{t vertebra or atlas, only the nodding motions; and 
when it rolls, it carries the firft vertebra along with it, 
moving round the tooth-like procefs of the dentatus. ' 
The articulation with the head is a hinge joint, in the 
{firicteft fenfe: it allows of no other motion than that 
backwards and forwards; the nodding motions are 
performed by the head upon the atlas, the rotatory 
motions are performed by the atlas moving along 
with the head, turning upon the tooth-like procefs of 
the dentatus. | 

Now the upper articulating furface of the atlas is hol- 
lowed to fecure the articulation with the head; but 
the lower articulation, that, with the dentatus, being 
fecured already by the tooth-like procefs of that bone, 
no other property is required in the lower articulating 
furface of the atlas, than that it fhould glide with per- 
fect eafe; for which purpofe, it is plain and f{mooth; it 
neither receives, nor is received into the dentatus by 
any hollow, but lies flat upon the furface of that bone. 
It is alfo evident, that fince the office of the atlas is to 
turn along with the head, it could not be fixed to the 
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dentatus, in the common way, by a body and by inter. 
vertebral fubftance ; and fince the atlas attached tothe ~ 
head moves along with it, turning as upon an axis, it. 
muft have no spinous process; for the projetion of 
a {pinous procefs muft have prevented its turning upon 
the dentatus, and would even have hindered, in fome 
degree, the nodding of the head; therefore the atlas 
has a fimple ring behind, and has only a {mall knob or 
button where the fpinous procefs fhould be. The 
TRANSVERSE PROCESS is not forked, but it is perfo- 
rated with a large hole for the vertebral artery ; and 
the artery to get into the fkull, makes a wide turn, 
lying flat upon the bone, by which there is a flight hol- 
low or impreffion of the artery, which makes the ring 
_ of the vertebra exceedingly thin. | 
But the form of the dentatus beft explains thefe 
peculiarities of the atlas, and this turning of the head. 


The DENTATUS or AXIS, is fo named from its 
rojecting point, which is the chief characteriftic of this 
baa When the dentatus is placed upright before us, 
we obferve, 1. That it is moft remarkably conical, 
rifing all the way upwards, by a gradual flope, to the 
point of its tooth-like procefs. 2. That the ring of the 
vertebra is very deep, that is, very thick in its Sudftance, 
and that the opening of the ring for tranfmitting the 
fpinal marrow is of a triangular form. 3. That its 
{fpinous procefs is fhort, thick, and forked ; and that it 
is turned much downwards, fo as not to interfere, in 
any degree, with the rotation of the atlas.. 4. That its 
tooth-like procefs, from which the bone is named, is 
very large, about an inch in length; very thick, like 
the little finger; that it is pointed; and that from this 
rough point a {trong ligament goes upwards, by which 
the tooth is tied to the great hole of the occipital bone. 
We alfo obferve a neck or collar, or {maller part, near 
the root of the tooth-like procefs, where it is grafped 
by the ring of the atlas; while the point {wells out a 
little above; fo that without the help of ‘ligaments, it 
is almoft locked in its place. We find this neck par- 
ticularly 
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ticularly fmooth ; for it is indeed upon this collar that. 
the head continually turns. And, 5. We fee on either 
fide of this tooth-like procefs a broad and flat articulat- 
ing furface, one on either fide. Thefe articulating fur- 
faces are placed like fhoulders; and. the atlas being 
threaded by the tooth-like procefs of the dentatus, is 
fet flat down upon the high fhoulders of this bone, and 
there it turns and performs all the rotatory motions of 
the head. | 
_ OF THE MEDULLARY TUBE, AND THE PASSAGE OF 
THE NERVES. — All the vertebre conjoined make a 
large canal of a triangular or roundifh form, in which the 
fpinal marrow lies, giving off and diftributing its nerves 
to the neck, arms, and legs; and the whole courfe of 
the canal is rendered fafe for the marrow, and very 
fmooth by lining membranes, the outermoft of which is 
of a leather-like ftrength and thicknefs, and ferves this. 
double purpofe; that it is at once a hollow ligament, 
the whole length of the {pine upon which the bones 
are threaded, and by which each individual bone is tied 
and fixed to the next; and it is alfo a vagina or fheath 
which contains the fpinal marrow, and which is bedewed 
on its internal furface with a thin exudation, keeping the 
fheath moift and foft, and making the enclofed marrow 
lie eafy and fafe. | 

All down the fpine, this {pinal medulla is giving off | 
its nerves: One nerve pafles from it at the interltice of 
each vertebra; fo that there are twenty-four nerves of 
the fpine, or rather forty-eight nerves; twenty-four 
being given towards each fide; thefe nerves pafs each 
through an opening or fmall hole in the general fheath ; 
there they pafs through the interftice of each vertebra; 
fo that there is no hole in the bone required, but the 
nerve efcapes by going under the articulating procefs. 
This, indeed, is converted into fomething like a hole, 
when the two contiguous vertebra are joined to each 
other. . 


THE INTERVERTEBRAL SUBSTANCE. — 
The intervertebral fubftance is that which is interpofed 
betwixt 
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betwixt the bodies of two adjoining vertebree, and which 
is (at leaft in the loins) nearly equal in thicknefs to 
the back of the body of the vertebra to which it be- 
longs. We give it this undefined name, becaufe there 
is nothing in the human fy{tem to which it is entirely 
fimilar ; for it is not ligament, nor is it cartilage, but it 
is commonly defined to be fomething of an interme- 
diate nature: It is a foft and pliant fubftance, which is 
curioufly folded and returned upon itfelf, like a rolled 
bandage with folds, gradually fofter towards the centre, 
and with the rolled edges as if cut obliquely into a fort 
of convex. The cut edges are thus turned towards 
the furface of the vertebra, to which each interverte- 
bral fubftance belongs: it adheres to the face of each 
vertebra, and it is confined by a ftrong ligament all 
round: and this fubitance, though it {till keeps its hold 
on each of the two vertebree to which it belongs, though 
it permits no true motion of one bone on another, but 
only by twifting of its fubftance, yields, neverthelefs, 
eafily to which ever fide we incline, and it returns in 
a moment to its place by a very powerful refilience. 
This perfect elafticity is the chief character and virtue | 
of this intervertebral fubftance, whofe properties indeed 
are beft explained by its ufes; for, in the bendings of 
. the body, it yields in a very confiderable degree, and 
rifes on the moment that the weight or the force of the 
mufcles is removed. In leaping, in fhocks, or in falls, 
its elafticity prevents any harm to the {pine, while other 
lefs important joints are luxated and deftroyed. During 
the day, it is continually yielding under preflure; fo 
that we are an inch taller in the morning than at night ; 
we are fhorter in old age than in youth; and the aged 
fpine is bended forwards by the yielding of this part. _ 
Thefe curious facts were firft obferved by fort of chance, 
and have fince been afcertained with particular care. 
Since preffure, in length of years, fhortens the fore 
part of the column of the fpine, and makes the. body 
itoop, any undue inclination to either fide will caufe 
diftortion: the fubftance yields'on one fide, and ‘rifes 
on the other; and at laft the fame change happens in 
the 
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the bones alfo, and the diftortion is fixed, and not to be 
changed: this is peculiarly apt to happen with children 
whofe bones are growing, and whofe griftles and inter- 
vertebral fub{tances are peculiarly foft; fo that a tumor 
on the head or jaw, which makes a boy carry his head 
on one fide, or con{tant {tooping, fuch as is ufed by a 
girl in working at the tambour, or the carrying of a 
weakly child always on one arm by a negligent or 
awkward nurfe, will caufe in time a fixed incurable 
diftortion. | 

We are now qualified to underftand the motions of 
the vertebra, and to trace the degree of motion in each 
individual clafs. ‘The degrees of motion vary with the 
forms of the vertebrze in each part of the fpine: the 
motion is freeft in the neck, more limited in the loins, 
and in the back (the middle part of the fpine) fcarcely 
any motion is allowed: the head performs all the nod- 
ding motions upon the firft vertebra of the neck: the 
firft vertebra of the neck performs again all the quick 
and fhort turnings of the head, by moving upon the 
dentatus: all the lower vertebree of the neck are alfo 
tolerably free, and favour thefe motions by a degree 
of turning; and all the bendings of the neck are per- 
formed by them. ‘he dorfal vertebra: are the moft 
limited in their movements, bending chiefly forwards by 
the yielding of their intervertebral fubftance. The ver- 
tebre of the loins again move largely, for their mterver- 
tebral fubftance is deep, and their procefles quite unen- 
tangled and free. ‘To pertorm thefe motions, each ver- 
tebra has two diftinét joints, as different in office as in 
form: firft, each vertebra is fixed to thofe above and 
below by the intervertebral fub{tance, which adheres fo 
to each, that there is no true motion: there is no turn- 
ing of any one vertebra upon the next; but the elafticity 
of the intervertebral fubftance allows the bones to move 
a little, fo that there is.a general twifting and gentle 
bending of the whole fpine. ‘The fecond joint is of the 
common nature with the other joints of the body, for 
the articulating proceffes are faced with cartilage, fur- 
rounded with a capfule, and lubricated with a mucus. 
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And I conceive this to be the intention of the articulat- 
ing procefles being produced to fuch a length, that 
_ they may lap over each other to prevent luxations of 
the fpine; and they muft, of courfe, have thefe fmall 
joints, that they may yield to this general bending of 
the fpine. 


THORAX. 


Or THE RIBS.—The ribs, whofe office it is to give 
form to the thorax, and to cover and defend the lungs, 
alfo affift in breathing ; for they are joined to the verte- 
bree by regular hinges, which allow of fhort motions, 
and to the fternum by cartilages, which yield to the 
motion of the ribs, and return again when the mufcles 
ceafe to act. 7 

Each rib, then, is characterifed by thefe material 
parts; a great length of bone, at one end of which 
there is a head for articulation with the vertebra, and 
a fhoulder or knob for articulation with its tranfverfe 
procefs; at the other end there is a point, with a focket. 
for receiving its cartilage, and a cartilage joined to it, 
which is implanted into a fimilar focket in the fide of 
the fternum, fo as to complete the form of the cheft. 

The ribs are twelve in number, according to the 
number of the vertebree in the back, of which feven are 
named true. ribs, becaufe their cartilages join directly 
with the fternum, and five are named falfe ribs, be- 
caufe their cartilages are not feparately nor direCtly im- 
planted into the fternum but are joined one with 
another ; the cartilage of the lower rib being joined, 
and loft in that of the rib above, fo that all the lower 
ribs run into one greater cartilage. But there is ftill 
another diftinction, viz. that the laft rib, and commonly 
alfo the rib above, is not at all implanted in the fter- 
num, but is loofely connected only with the mufcles of 
the abdomen, whence it is named the loofe or floating 
rib. | 

The ribs are, in general, of a flattened form, their 
flat fides being turned {mooth towards the lungs. But 
this flatnefs of the mb is not regular, it is contorted, 

as 


OF THE TRUNK, 99 


as if the foft rib had been feized by either end, and 
twifted betwixt the hands: the meaning of which is, to 
accommodate the flatnefs of the rib to the form which 
the thorax aflumes in all its degrees of elevation; for 
when the rib rifes, and during its rifing through all the 
degrees of elevation, it {till keeps its flat fide towards 
the lungs. Though of a flattened form, the rib isa 
little rounded at its upper edge, is fharp and cutting at 
its lower edge; and its lower edge feems double; for 
there is a groove made there by the intercoital artery 
and nerve. ‘They are named intercoftal, from lying be- 
twixt the ribs, the artery being rather within the rib, 
is defended in fome degree by its groove, the lip of 
which forms the lower edge of the rib, but ftill this 
artery is not without reach of the knife, in fome furgical 
operations; we are careful, therefore, to mark, that it 
runs on the lower edge of the rib, and is of the fize of 
a crow-quill; and that, if it be wounded, it will bleed 
largely, from its nearnefs to the greateft artery of the 
body; that it is eafily fhunned, by keeping the knife 
nearer to the rib below. 

On each rib we find the following parts: 1. The 
HEAD, or round knob by which it ts joined to the fpine. 
The head of each rib has indeed but a {mall articulating 
furface; but that fmooth furface is double, or looks 
two ways. For the head of the rib is not implanted 
into the fide of one vertebra, it is rather implanted into 
the interftice betwixt two vertebre, the head touches 
both vertebrz ; each vertebra bears the mark of two 
ribs, one above, and one below. The mark of the rib 
is on the edge of either vertebra, and the focket may be 
faid to lie in the intervertebral fubftance betwixt them. 

-2,. The necx of the rib isa {maller part, immediately 
before the head. Here the rib is particularly {mall and 
round. 

3. About an inch from the head, there is a fecond 
rifing, or bump, the articulating furface by which it 
touches and turns upon the tran{verfe procefs. Thefe 
two articulations have each a diftin& capfule or bag, 
each is a very regular joint, and the degree of a 
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of the rib, and direction in which it moves, may be 
eafily calculated, from the manner in which it is jointed 
with the fpine ; for the two articulating furfaces of the 
rib are on its back part; the back of the rib is fimply 
laid upon the fide of the fpine; the joints with the 
body of the vertebrze, and with its tranfverfe procefs, 
are in one line, and form as #f but one joint, fo that the 
rib being fixed obliquely, and at one end only, that end 
continues firm, except in turning upon its axis; the 
two heads roll upon the body of the vertebrze, and upon 
the tranfverfe procefs ; and fo its upper end continues 
fixed, while its lower end rifes or falls ; and as the 
motion is in a circle, the head being the central point, 
moves but little, while the lower end of the rib has the 
wideit range. 

4. Juft above the fecond articulating furface, there 
is a third tubercle, which has nothing to do with the 
joints, but is intended merely for the attachment of the 
ligaments and mufcles from the fpine, which fufpend 
and move the rib. . 

5. The angle of the rib is often mentioned, being 
a common mark for the place of furgical operations. 
There is a flatnefs of the thorax behind, forming the 
breadth of the back; the fharpnefs where this flatnefs 
begins to turn into the roundnefs of the cheft is formed 
by the angles of the ribs. Each mb is round in the 
place of its head, neck, and tubercles ; it grows flat- 
ter a little, as it approaches the angle; but it 1s not 
completely flattened till it has turned the angle which 
is the proper boundary betwixt the round and the flat 
parts of the rib. This anatomy of the ribs is fufficiently 
fimple, but it is not equally eafy to obferve how it bears 
on the practice of furgery. It is in fome degree ufeful 
in the more advanced parts of anatomy, to remember 
the names, and it is neceffary, even in {peaking the com. _ 
mon language of furgeons, to know thefe parts, viz. 
the head of the rib; the tubercle, or fecond articu- 
lating furface ; the angle, or turning forward of the rib; 
the upper round, and the lower flat edge; and efpe- 
cially. to remember the place and the dangers of the 
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intercoftal artery. It is, however, more important to 
confider the connections ef parts, as the feat of the 
artery, the manner in which the ribs are lined with the: 
pleura, and their nearnefs to the furface of the lungs. 
There are fome peculiarities in individual ribs, the chief 
of which are thefe: the fize or length of the ribs gradu-- 
ally decreafes from the firft to the laft, the firft being ex-. 
ceedingly fhort and circular, the lower ones longer, and 
almoft right lined; fo that the thorax is altogether of a 
conical fhape, the upper opening fo fmall, as juft to per- 
mit the trachea, cefophagus, and great vefiels to pafs ; 
the lower opening fo large, that it equals the diameter 
ef the abdomen: the firft rib is confequently very 
fhort ; it is thick, ftrong, and of a flattened form; of 
which flatnefs one face looks upwards, and another 
downwards, and the great axillary artery and vein lie 
upon its flat upper furface. It is alfo particularly cir- 
cular, making more than half a circle from its head to 
the extremity where it joins the fternum ; it has, of 
courfe, no angle, and wants the diltorted twifting of 
the other ribs: the fecond rib is alfo round, like the 
firft rib. The eleventh and twelfth, or the floating 
ribs, are exceedingly {mall and delicate, and their car- 
tilage terminates in an acute point, unconnected with 
the fternum; and laftly, the heads of the firft, and of 
the eleventh and twelfth ribs, are rounder than any of 
the others; for thefe three have their heads implanted 
into the flat fide of one vertebra only, while all the 
others have-theirs implanted betwixt the bodies of two 
vertebra. 

The cartilages of the ribs complete the form of the 
thorax, and form all the lunated edge of that cavity ; 
and it is from this cartilaginous circle that the great 
mutfcle of the diaphragm has its chief origin, forming the 
partition betwixt the thorax and the abdomen. ‘he 
farther end of each rib fwells out thick and fpongy, and 
has a finall focket for lodging the cartilage ; for thefe 
cartilages are not joined like the intervertebral fubftances 
with their bones; but there is a fort of joint very 
little moveable indeed, but {till having a rude focket, 
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and a ftrong capfular ligament, and being capable 
of luxation by falls and blows; and the implanta- 
tions into the fternum are evidently by fair round 
fockets, which are eafily diftinguifhed upon the two 
edges of that bone. Thefe cartilages may be enume- 
rated thus. The cartilages of the firft and fecond ribs 
defcend to touch the fternum. The cartilage of the 
third rib is direct. he cartilages of the fourth, fifth, 
and fixth ribs rife upwards, in proportion to their 
diftance from this central one. The firlt five. ribs 
have independent cartilages; the eighth, ninth, and 
tenth ribs run their cartilages into the cartilage of 
the feventh rib; and the eleventh and twelfth ribs 
have their cartilages fmall, unconnected, and floating 
loofe. 

By the motion of the ribs, the thorax is alternately 
dilated and diminifhed in capacity, the lungs thereby 
having their play. A rib has two motions, 1. Its 
{ternal end rifes and falls, the centre of motion being in 
_ the articulation with the fpine, 2. It moves on its own 
axis ; a line drawn through the two extremities is the 
centre of this motion. The former motion enlarges and 
diminifhes the diameter of the thorax, from the fpine 
to the {ternum, this enlarges the lateral diameter of the 
thorax. | 

THE sTERNUM.—The fternum, is that long and 
fquared bone, which lies on the fore part of the breaft 
over the heart, and which being joined by the cartilages 
of the ribs, completes the cavity of cheft; it is - 
completing the thorax, and defending the heart, for a 
medium of attachment to the ribs, and for a fulcrum 
or point, on which the clavicles may roll. 

We find the fternum confifting in the child of eight 
diftinét pieces, which run together in the progrefs of 
life, and which in old age, are firmly united into one ; 
but in all the middle ftage of life, we find three pieces 
in the {ternum, two of which are properly bone, the 
third remains a cartilage till very late'in life, and is 
named the enfiform cartilage, from its fword like 
point, | 
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It is found to have eight pieces, even in the child 
of fix years old ; fome years after, it has but five or 
fix; at laft but two only ; and the falient white lines, 
which traverfe the bone, mark where the intermediate 
cartilages have once been. 

1. The upper piece of the fternum, is very large, 
roundifh, or rather triangular, refembling the form of 
the heart on playing-cards: it is about two inches in 
length, and an inch and a half in breadth; and thefe 
marks are eafily obferved. ‘The apex, or point of the 
triangle, is pointed downwards, to meet the fecond 
bone of the fternum. The BASE OF THE TRIANGLE, 
which is uppermoft, towards the root of the throat 
feems a little hollowed, for the trachea pafiing behind 
it. On each upper corner, it has a large articulating 
hollow, into which the ends of the collar bones are 
received; (for this bone is the fteady fulcrum upon 
which they roll). A little lower than this, and upon its 
fide is the focket for receiving the fhort cartilage of the 
firft rib; and the fecond rib is implanted in the inter- 
{tice betwixt the firft and fecond bone of the {ternum ; 
fo that one half of the focket for its cartilage is found 
in the lower part of this bone, and the other half, in the 
upper end of the next. 

2. The fecond piece of the fternum, is of a fquared 
form, very long and flat, and compofing the chief 
length of the fkernum; for the firft piece receives only 
the cartilage of the firft rb, and one half of the 
fecond; but this long piece receives, on each fide 
or edge of it, the cartilages of eight ribs ; but as three 
of the lower cartilages are run into one, there are but 
five fockets or marks. The fockets for receiving the 
cartilages of the ribs, are on the edges of the {fter- 
num ; they are very deep in the firm fubftance of the 
bone, and large enough to receive the point of the 
finger with eafe: and whoever compares the fize and 
deepnefs of thefe fockets, with the round heads of the 
cartilages which enter into them, will no more doubt of 
diftinct joints here, than of the diftin@ articulation of 
the yertebrae with each other. 
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3. This is, in truth, the whole of the bony fternum ; 
and what is reckoned the third piece, is a cartilage 
merely, and continues fo, down fo extreme old age. 
This cartilage which ekes out, and lengthens the fter- 
num, and which is pointed like a fword, is thence 
named CARTILAGO MUCRONATA, the pointed cartilage, 
Or CARTILAGO ENSIFORMIS, or IXPHOIDES, the fword- 
like cartilage. This cartilaginous point extending down- 
wards over the belly, gives a fure origin and greater 
power to the mufcles of the abdomen. and that with- 
out embarrafling the motions of the body ; but this 
cartilage, which is commonly fhort and fingle pointed, 
is fometimes forked, fometimes bent inwards, fo (it 
has been thought), as to occafion ficknefs and pain ; 
and once was produced to fuch a length, as to reach 
the navel, and offified at the fame time, fo as to hinder 
the bending of the body, and occafion much diftrefs. 

The fternum and the ribs, and all the cheft ftand fo 
much expofed, that did we not naturally guard them 
with the hands, fractures muft be very frequent, but in- 
deed when they are broken, and beaten in, they hurt 
the heart or lungs, and not untrequently the moft 
dreadful confequences enfue, I have already explained 
that this clafs of bones, defending the moft noble vifcera 
(next to the brain), the injuries are almoft as fatal, 
‘as injuries of the brain ; often by a wheel pafling over 
the body, the fternum is broken, its pieces preis inwards 
upon the heart, which is fometimes bur{t; but more 
commonly the patients die a flow and miferable death ; 
for the inflammation, which begins in the place of the 
wound, 1s extended to the lungs, is propagated {til 
onwards to the heart, and the heart being once inflamed 
there comes anxiety, oppreflion, faintings and palpita- 
tions ; anxious breathing, quick and interrupted pulfe ; 
{till more frequent faintings, and then death. ‘The ribs 
cover more properly the lungs, where the wound or 
inflammation is not always fatal ; for the wound by the 
point of the mb, is no deeper than juft to punCture the 
lungs; but through this {mall wound on their furface, 
the lungs breathe out their air into ihe cavity of. the 
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cheft, and at laft it efcapes under the cellular fubftance of 
fkin ; the man is blown up toa prodigious degree, with 
continually encreafing anxiety, the breathing more 
and more interrupted, and where he not aflifted, he 
would die. | 


PubaLey, Es. 


To give a fteady bearing to the trunk, and to con- 
nect it with the lower extremities, by a fure and firm 
joining, the pelvis is interpofed, which is a circle of 
large and firm bones, ftanding as an arch betwixt the 
lower extremities and the trunk. Its arch is wide 
and ftrong, fo as to give a firm bearing to the body ; 
its individual bones are large, fo as to give a deep 
and fure focket for the implantation of the thigh bone; 
its motions are free and large, bearing the trunk above 
and rolling upon the thigh bones below ; and it is fo 
truly the centre of all the great motions of the body, 
that when we believe the motion to be in the higher 
parts of the fpine, it is either the laft vertebra of the 
loins bending upon the top of the pelvis, or the pelvis 
itfelf rolling upon the head of the thigh bones. 

The PELvis is named partly, perhaps, from its refem- 
bling a bafin in its form ; or perhaps, from its office of 
containing the urinary bladder, rectum, vagina, and 
womb ; it confifts, in the child, of many pieces, but 
in the adult, it is formed of four large bones, of the 
os facrum behind, the offa innomimata on either fide, 
and the os coccygis below. 

Os sacrum, The names os facrum, os bafilare, &c. 
feem to relate rather to its greater fize, than to its ever 
having been offered in facrifice. ‘This bone, with its 
appendix, the os coccygis, is called the falfe fpine, or 
the column of the falfe vertebrze ; authors making this 
diftinction, that the true vertebrz are thofe of the 
back, neck, and loins, a column which grows gradually 
fmaller upwards, the falfe vertebre are thofe of the 
facrum and coccyx, which are conical, with the apex 
or point downwards, and the bafe, viz. the top of the 
facrum, turned upwards to meet the true {pine. 
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The bones of which the facrum is compofed, had 
originally the form of diftinét {mall vertebrae. Thefe 
diftinctions are loft in the adult, or are recollected only 
by the marks of former lines, for the original vertebrz, 
are now united into one large and firm bone, which is 
named the column of falfe vertebra ; becaufe, having 
no motion, it wants the chief character and ufe of the . 
irue ones. | 

We can recognize the original vertebra, even in the 
adult bone, for we find it regularly perforated with 
holes, for the tranfmiffion of the fpinal nerves ; we 
find thefe holes regularly difpofed in pairs ; we fee a 
diftinét white and rifing line which crofles the bone, 
in the interftice of each of the original vertebrae, and 
marks the place where the cartilage once was; and 
by thefe lines being five in number, with five pairs of 
holes, we know this bone to have confifted once of 
five pieces. which are now joined into one. The re- 
mains of former procefles can alfo be diftinguifhed, and 
the back of the bone is rough and irregular from the 
old f{pines. 

The os facrum thus compofed, is among the lighteft 
bones. of the human body, with the moft fpongy fub- 
{ftance, the thinneft tables, the moft eafily broken, and 
its injuries of the moft formidable nature ; but then it 
is a bone the beft cemented, and confirmed by ftrong 
ligaments, and the beft covered by thick and cufhion- 
like mufcles. The os facrum is of a triangular fhape ; 
the bafe of the triangle turned upwards to receive the 
{pine ; its inner furface is {mooth, to permit the head of 
the child in labour to glide eafily along, and its outer | 
furface is irregular and rough, with the {pines of former 
vertebre, giving rife to’the great glutai mufcles, (which 
form the contour of the hip), and to all the ftrongeft 
~ mufcles of the back and loins. 

It has in it a triangular cavity under the arch of its 
fpinous procefles ; which cayity is continued from the 
canal inthe vertebrze of the fpine; and this cavity of 
the facrum contains the continuation and the end of. 
the fpinal marrow, which being in this place divided 
into a great many thread-like nerves, has altogether’ 
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the form of a horfes tail, and is therefore named cauda 
equina. 

From this triangular cavity, the: nerves of the cauda 
equina go out by the five great holes on the fore part 
of the facrum, holes, large enough to receive the point 
of the finger; the three firft nerves of the facrum, 
joining with the laft nerve of the loins, form the 
facrofciatic nerve, the largeft in the body, which 
goes downward to the leg, while the two lower nerves 
of the facrum fupply the contents of the pelvis 
alone. 

The back of the facrum is alfo perforated with holes, 
whofe fize is nearly equal to thofe on its fore part, but 
whofe ufes are not fo diftin@ly known ; for the {mall 
nerves which pafs outwards by them to the mufcles of 
the loins or hips, are in no degree proportioned to the 
fize of the holes. 

All the edges of this triangle form articulating points, 
by which it is joined to other bones. ‘The bafe, or 
upper part of the facrum, receives the laft vertebra of 
the loins on a large broad furface, which makes a very 
moveable joint ; and indeed, the joing of the laft true 
vertebra, with the top of the facrum, is a point where 
there is more motion than in the higher parts of the 
fpine. The apex or point of the facrum, has the os 
coccygis joined to it ; which joing, is moveable till the 
age of twenty in men, and till the age of forty-five in 
womens and the meaning of its continuing longer 
moveable in women, is very plain, fince we diftinétly 
feel the lower point of the coccyx in women, yielding 
in the time of labour, fo as to enlarge greatly the lower 
opening of the pelvis. ‘The fides of the os facrum 
form a broad, rough, and deeply indented furface; 
which receiyes the like rough furface of the haunch 
bones ; and here the furfaces are fo rough, and the car- 
tilage fo thin, that it refembles more nearly a future ; 
and by the help of the ftrong ligaments, and of the. 
large mufcles which arife in common from either bone, 
makes a joining abfolutely immoveable, except by fuch 
violent force as is in the end fatal. 

5 Thus 
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Thus the original ftate of this bone is eafily recog- 
nifed and traced by many marks ; it flands ina confpi- 
cuous place of the pelvis, and its chief office is to fup- 
port the trunk, to which we may add, that it defends 
the cauda equina, tranfmits its great nerves, forms 
chiefly the cavity of the pelvis ; and that it is along the 
hollow of this bone that the accoucheur calculates the 
progrefs of the child’s head in labour. 

The os coccycis, fo named from its refemblance to 
the beak of a cuckow, is a fmall appendage to the 
point of the facrum, terminating this inverted column 
with an acute point, and found in very different con- 
ditions in the feveral ftages of life. In the child it ts 
merely cartilage, and we can find no point of bone; 
during youth it is offifying into diftin€&t bones, which 
continue moveable upon each other, till manhood; then 
the feparate bones gradually unite with each other, 
fo as to form one conical bone, with bulgings and 
marks of the pieces of which it was originally com- 
pofed ; but ftill the laft bone continues to move upon the 
joint of the facrum, till in advanced years, it is at laft 
firmly united, later in women than in men, with whom 
it is often fixed at twenty or twenty-five. It is not like 
the os facrum, flat, but of a roundifh form, convex 
without, and concave inwards, forming with the 
facrum, the loweft part of the pelvis behind. It has no 
holes like the facrum, has no communication with the 
fpinal canal, and tranfmits no nerves, but points fore- 
wards to fupport the lower part of the rectum; thus, it 
contracts the lower opening of the pelvis, fo as to fup- 
port effectually the rectum, bladder, and womb, and 
yet continues fo moveable in women, as to recede in 
time of labour, allowing the head to pafs. 

The ossA INNOMINATA—Ayre the two great Irre- 
gular bones, forming the fides of the pelvis which have 
a form fo difficult to explain by one name, that they 
are called ofla innominata, the namelefs bones. But 
thefe bones having been in the child, formed in diftinct 
and feparate pieces; thefe pieces retain their original 
names, though united into one great bone: we con- 

tue 
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to explain them as diftinct bones, by the names of os 
- jlium, os ifchium, and os pubis. The os 1L1um, the 
hauinch-bone, is that broad and expanded bone on which 
lie the {trong mufcles of the thigh, and which forms the 
rounding of the haunch. The os iscaivm, the hip- 
bone, the lowelt point of the pelvis, that on which 
we reft in fitting. The os Pusis, or fhare-bone, 
on which the private parts are placed. All thefe 
bones are divided in the child ; they are united in the 
very centre of the focket for the thigh-bone ; and we 
find in the child a thick cartilage in the centre of the 
focket, and a prominent ridge of - bone in the adult ; 
which ridge, far from incommoding the articulation with 
the thigh-bone, gives a firmer hold to the cartilage which 
lines that cavity, and is the point into which a {trong 
ligament from the head of the thigh-bone is implanted. 

The. os 1L1tumM, or haunch-bone, is named from its 
forming the flank. It is the largeft part of the os in- 
nominatum. Jt rifes upwards trom the pelvis in a 
broad expanded wing, which forms the lower part of 
the cavity of the abdomen, and fupports the chief 
weight of the impregnated womb (for the womb com- 
monly inclines to one fide)... The os ilium is covered 
with the great muicles that move the thighs, and to its 
edge are fixed thofe broad flat mufcles which form the 
walls of the abdomen. This flat upper part is: named 
the ALA, or winG, while the lower, or rounder part, 
4s named the Bpoby of the bone, where it enters into the 
focket, and meets the other bones. 

The ana, or flat expanded wing, has many parts 
which muft be weil remembered, to underftand the 
mufcles which arife from them. 1. The whole circle of 
tis wing is tipt with a ridge of firmer bone, which en- 
circles the whole, ‘This is a circular cartilage in the 
child, diftin@ from the bone, and is offified and fixed 
only at riper years. All this ‘ridgy circle is called the 
{fpine, and is the origin for the lower oblique and tranf- 
verfe mufcles of the abdomen. 2. The two ends of this 
fpine are abrupt, and the points formed upon it are con- 
fequently named {pinous proceffes, of which there are 
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two at its fore and two at its back end. The two pos. 
TERIOR SPINOUS PROCESSES are clofe by each other, 
and are merely two rough projecting points near the 
rough furface, by which the os ilium is joined to the 
os facrum; they jut out behind the articulation, to 
make it firm and fure; and their chief ufes feem to 
be the giving a firm hold to the ftrong ligaments which 
bind this joint. 3. The two anterior fpinous proceffes 
are more diftina, and more important marks for the 
ANTERIOR SUPERIOR SPINOUS PROCESS, is the abrupt 
ending of the fpine, or circle of the ilium, with a fwel- 
ling, out from which jutting point the fartorius mufcle 
the longeft, and amongft the moft beautiful in the human 
body, goes obliquely acrofs the thigh, like a ftrap, 
down to the knee; another, which is called the tenfor 
vaginze femoris, alfo arifes here; and from this point 
departs the ligament, which pafling from the os ilium 
to the pubis, or fore point of the pelvis, is called the 
ligament of the thigh ; how neceflary it is to mark this 
point, may be eafily deduced, from knowing that it is 
under the arch of this femoral ligament that the great 
artery pafles down to the thigh, and that the femoral 
hernia is formed. ‘The LowER INTERIOR fpinous pro- 
cefs is a fmall bump, or little fwelling, about an inch 
under the firft one, which gives rife to the rectus femoris 
mufele, or ftraight mufcles of the thigh, which lies along 
its fore part. | 

The back, or porsuM of the os ilium, 1s covered with 
the two great glutzi mufcles; and the cosTa, as it is 
abfurdly called, or the inner concave furface, gives rife 
to the internal iliac mufcle. 

This bone (the os ilium) has a broad rough furface, 
by which it is connected with the os facrum at its fide, 
the very form of which declares the nature of this join- 
ing, and is fufficient argument and proof that the join- 
ings of the pelvis do not move. 

The acute line, which is named LINEA INNOMI- 
NATA, is feen upon the internal furface of the bone, di- 
viding the ala, or wing, from that part which is in the 
focket for the thigh. This line compofes part of the 
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brim of the pelvis, diftinguifhes the cavity of the pelvis 
from the cavity of the abdomen, and marks the circle 
into which the head of the child defcends at the com- 
mencement of labour. | 

The os 1scutum, or hip-bone, is placed perpendicu- 
larly under the os ilium, and is the lowe({t point of the 

elvis upon which we fit. It forms the largelt thare of 
the focket, whence the focket is named acetabulum 
ifchii, as peculiarly belonging to this bone. ‘Lhe bump 
or round fwelling upon which we reft, is named the 
tuber ifchii; and the fmaller part, which extends up- 
wards to meet the os pubis, is named the ramus, or 
branch, which meets a fimilar branch of that bone, to 
form the thyroid hole. 

The popy is the uppermoft, and thicker part of the 
bone, which helps in forming the focket; and among 
the three bones this one forms the largeft fhare of it; 
nearly one half. #rom the body, a fharp pointed pro- 
cefs, named spinous process of the ifchium, is pro- 
jected backwards, which pointing towards the lower 
end of the facrum, receives the uppermoft of two lone 
ligaments, which, from their pafling betwixt the ifchium 
and facrum, are named facro-{ciatic; by this ligament 
a femi-circle of the os ilium, juft below the joining of 
the ilium with the facrum, is completed into a large 
round hole, which is in like manner named the facroz 
{ciatic hole, and gives paflage to the great nerve of 
the lower extremity, named the great facro-fciatic nerve. 

The Tuer, or round knob, being the point upon 
which we reft, this bone has been often named os sE- 
DENTARIUM. ‘The bump is a little flattened where we 
fit upon it. It is the mark by which the lithotomift 
directs his incifion, cutting exactly in the middle be, 
twixt the anus and this point of bone. It is remark- 
able as the point towards which, the pofterior or lower 
facro-{ciatic ligament extends, and as a point, which 
giyes rife to feveral of the ftrong mufcles on the back 
of the thigh, and efpecially to thofe which form the 
hamitrings. 

The 
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The ramus, or branch, rifes obliquely upwards and 
forwards, to join a like branch of the pubis. This 
branch, or arm, as it is called, is flat, and its edges are 
turned a little forewards and backwards, fo that one 
edge forms the arch of the pubis, while the other edge 
forms the margin of the thyroid hole. 

The os puBIs, or SHARE-BONE, is the laft and 
fmalleft piece of the os innominatum, and is named 
from the mons veneris being placed upon it, and its hair 
being a mark of puberty. It forms the upper, or fore- 
part of the pelvis, and completes the brim, and, like 

the ifchium, it alfo is divided into three parts, viz. the 
BODY, ANGLE, and RAMUS. 

The sopy of the pubis is thick and ftrong, and forms 
about one-fifth of the focket for the thigh-bone. It is 
not only the fmalleft, but the fhalloweft part of the 
focket. The bone grows fmaller, as it advances to- 
wards its angle, the joining of the offa pubis. There it 
grows again broad and flat, and the two bones meet 
with rough furfaces, but with two cartilages interpofed. 
Over the middle of this bone, two great mufcles, the 
iliac and pfoas mufcles, pafs out of the pelvis to the 
thigh; and where they run under the ligament of the 
thigh, they make the pubis very fmooth. | Along 
this bone, there is a little edge, or fharp ridge, which 
smarks the brim of the pelvis, and the part which is 
over the fymphyfis, or joining of the bones, rifing higher 
than the reft of the ridge, is named the creft of the 
pubis; and from this pomt the {mall pyramidal mufcles 
of the abdomen rife. ‘The ramus, or branch, is that 
more flender part of the pubis, which, joing with the 
branch of the Wehium, forms with it the arch of the 
pubis, and the edge of the thyroid hole. 

This completes the {trict anatomy of the pelvis: but 
when we confider the whole, it 1s further neceflary to 
repeat, in fhort definitions, certain points which are 
oftener mentioned as marks of other parts. 

The promMonTory of the facrum is the projection 
formed by the loweft vertebra of the loins, and, the 
2 upper 
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upper point of that bone. The Hon ow of the facrum 
is all that fmooth inner furface which gives out the 
great nerves for the legs and pelvis. The Lesser 
ANGLE, in diftinGtion for the greater angle or promon- 
tory of the facrum, is a fhort turn in the bone near 
where it is joined with the os coccygis. The crest of 
the puis isa fharper ridge or edge of the bone over the 
joining or fymphyfis pubis. The posTERIOR syM- 
PHysis of the pelvis is the joining of the facrum with 
the ilium, while the fymphyfis pubis is diftinguifhed by 
the name of ANTERIOR sympHysis of the pelvis. The 
SPINE, the TuBER, and the ramus of the ifchium are 
fufficiently explained. The ana, or wing, the sPINEz, 
the sPINOUs PROCESSES, and the LINEA INNOMINATA 
of the ilium, are alfo fufficiently explained. The 
ACETABULUM, fo named from its refemblance to a 
meafure which the ancients ufed for vinegar, is the 
hollow or focket for the thigh-bone, compofed of the 
ilium, ifchium, and pubis; the ridge in its centre fhows 
the place of its original cartilage, and points out what 
proportion belongs to each bone ; that it is made, two- 
fifths by the os ilium, two-fifths by the os ifchium, 
and one-fifth only by the os pubis: but the ifchium has 
the greateft fhare ; the ifchium forming more than two- 
fifths, and the ilium lefs. The prim of the peLvis 
is that oval ring which parts the cavity of the pelvis 
from the cavity of the abdomen: it is formed by a con-: 
tinued and prominent line along the upper part of the 
facrum, the middle of the ilium, and the upper. part or 
creft of the pubis. This circle of the brim fupports the 
impregnated womb, keeps it up againft the preffure of 
the labour-pains ; and fometimes this line has been “ as 
** fharp as a paperfolder, and has cut acrofs the lower 
* fegment of the womb ;”’ and fo, by feparating the 
womb from the vagina, has rendered the delivery im, 
poflible; and the child efcaping into the abdomen 
among the inteftines, the woman has died. The our. 
LET of the pezvis is the lower circle again, compofed 
by the arch of the pubis, and by the fciatic ligaments, 
which is wide and dilatable, to permit the delivery of 
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the child, but which being fometimes too wide, permits 
the child’s head to prefs fo fuddenly, and with fuch 
violence upon the foft parts, that the perineum is torn. — 
The THYROID HoLE is that remarkable vacancy in 
the bone which perhaps lightens the pelvis, or perhaps 
allows the foft parts to efcape from the preffure, during 
the paflage of the head-of the child. | 
The marks of the female fkeleton have been fought 
for in the fkull, as in the continuation of the fagittal 
future; but the trueft marks are thofe which relate to — 
that great funétion by which chiefly the fexes are diftin- — 
-guifhed: for while the male pelvis is large and {trong, — 
with a fmall cavity, narrow openings, and bones of — 
greater ftrength, the female pelvis is very fhallow and — 
wide, with a large cavity, and flender bones, and with — 
every peculiarity which may conduce to the ealy paflage 
of the child. And this occafions that peculiar form of — 
the body which the painter is at greater pains to mark, @ 
and which is indeed very eafily perceived: for the cha- — 
yacteriftic of the manly form is firmnefs and ftrength ; — 
the fhoulders broad, the haunches fmall, the thighs in © 
a dire&t line- with the body, which gives a firm and — 
graceful ftep. The female form again is delicate, foit, 
and bending; the fhoulders are narrow; the haunches — 
broad; the thighs round and large; the knees, of 
courfe, approach each other, and the ftep is unfure>_ 
_the woman, even of the moft beautiful form, walks 
with a delicacy and feeblenefs, which we come to 
acknowledgevas a beauty in the weaker fex. | 
‘The bones of the pelvis compofe a cavity which can- 
not be fairly underftood in feparate pieces, but which — 
fhould be explaine&as a whole. ‘Though perhaps its 
chief office is fupporting the fpine, ftill its relation to 
labour deferves to be obferved ; for this forms at leaf 
a curious inquiry, though it fhould not be allowed a_ 
higher place in the order of ufeful ftudies. ng 
We know, from much experience, that where the 
pelvis is of the true fize, we have an eafy and natural 
labour :_ that where the pelvis is too large, there is 
pain and delay ; but not that kind of difficulty which 
endangers 
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endangers life: that where, by diftortion, the pelvis is 
reduced below the ftandard fize, there comes fuch dif- 
ficulty as endangers the mother, and deftroys the child, 
and renders the art of midwifery {till worthy of ferious 
ftudy, and an object of public care. 
_ There was a time when it was univerfally believed, 
that the joinings of the pelvis diffolved in every labour ; 
that the bones departed, and the openings were enlarged ; 
that the child paffed with greater eafe; and “ that this 
“* opening of the bafin was no lefs natural than the 
opening of the womb.”’ By many accidents, this opi- 
nion has been often ftrengthened and revived; and if 
authority could determine our opinion, we fhould ac- 
knowledge, that the joinings of the pelvis were always 
diflolved as a wife provifion of nature for facilitating 
natural, and preventing lingering labour, compenfating 
for the frequent deviations both in the head and pelvis, 
from their true and natural fize. This unlucky opi- 
nion has introduced, at one time, a praétice the moft 
reprehenfibly fimple, as fomentations to foften thefe 
jomings of the pelvis in circumftances which required 
very {peedy help; while, at another time, it has been 
the apology for the moft cruel unnatural operations of 
inftruments, not merely intended for dilating and open- 
ing the foft parts, but for burfting up thefe joinings of 
the bones. And thofe alfo, of late years, who have in- 
vented and performed (too often, no doubt) this opera- 
tion of cutting the fymphyfis pubis to haften the labour, 
day, that they do not perform an unneceflary cruel 
operation, but merely imitate a common procefs of 
nature. 

Kfow very far nature is from intending this, may be 
eafily known from the very forms of thefe joinings, but 
much more from the other offices which thefe bones 
have to perform; for if the pelvis be, as I have defined, 
it, an arch ftanding betwixt the trunk and the lower 
extremities on which the body rolls, its joinings could 
part without pain and lamenefs, perhaps inability for 
life. ; 
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One chief reafon drawn from anatomy, is this: that 
in women dying after labour, the griftles of the pelvis 
are manifeftly foftened ; the bones loofen; and though | 
they cannot be pulled afunder, they can be fhuffled — 
er moved upon each other in a flight degree: all. 
which is eafily acounted for. The griftle that forms: 
the fymphyfis pubis is not one griftle only, as was once 
fuppofed, but a peculiar griftle covers the end of each 
bone, and thefe are joined by a membranous or ligamen- 
tous fubftance: this ligamentous fubftance is the part — 
which corrupts the fooneft : it is often fpoiled, and in the 
_place of it a hollow only is found; that hollow of the 
corrupted ligament may be called a feparation of the 
bones; but it is fuch a feparation as ** equals only the — 
‘‘ back of a common knife in breadth, and will not 
«¢ allow the bones to depart from each other ;’ the 
joining is ftill ftrong, for it is furrounded by a capfular ~ 
ligament, not like the loofe ligament of a moveable 
joint, but adhering to every point of each bone: and 
this ligament does perform its office fo completely, that — 
while it remains entire, though the bones fhuffle fide- 
ways upon each other, no force can pull them afunder : 
«© Even when the fore part of the pelvis is cut out, and. 
« turned and twifted betwixt the hands, {till though 
‘¢ the bones can be bent backwards and forwards, they 
*¢ cannot be pulled from each other the tenth part of 
¢¢ an inch.’”? Thefe inquiries were made by one, who, 
though partial to the other fide of this queftion, could 
not allow himfelf to difguife the truth, whofe authority 
is the higheft, and by whofe factsI fhould moft willingly 
abide. 

Now, it is plain, that fince a feparation, amounting 
only to the 12th of an inch, occafions death, this can- 
not be a provifion of nature; and fince the feparation 
in fuch degree could. not enlarge the openings of the 
bafin, there again it cannot be a provifion of nature. 
I know that tales are not wanting of women whofe bones 
were feparated during labour ; but what is there fo ab- 


furd, that we fhall not find a precedent or parallel cafe 
in 
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in our annals of monftrous and incredible fads? Or 
rather where is there a fact of this defcription which is 
not balanced and opofed by oppofite authorities and facts. 
Ihave diffected feveral women who had died in lingering 
labour, where I found no difunion of the bones. I 
have feen women opened, after the greateft violence 
with inftruments, and yet found no feparation of the 
bones. We have cafes of women having the mollities 
offium, a univerfal foftnefs, and bending of the bones, 
who have lived in this condition for many years, with 
the pelvis alfo affected ; its openings gradually more and 
more abridged; the miferable woman fuffering lingering 
labour, and undergoing the delivery by hooks, with all 
the violence that muft be ufed in fuch defperate cafes, 
and {till no feparation of the bones happening. How, 
indeed, fhould there be fuch difficult labours as thefe, 
if the feparation of the bones could allow the child 
to pafs? 
If it be faid, ** the joinings of the pelvis are fome- 
** times diffolved,” I acknowledge, that they are jut 
as the joint of the thigh is diffolved, that is, fometimes 
by violence, and fometimes by internal difeafe; but if it 
be afirmed, that “* the joinings of the pelvis are dif- 
“° folved to fae? tate labour,’? I would obferve, that 
wherever feparation of the bones has happened, it has 
both increafed the difficulties of the labour, and been 
in itfelf a verry terrible difeafe ; for proofs of which, I 
muft refer to Hunter, Denman, and others, to whofe 
peculiar province fuch cafes belong. But furely thefe 
principles will be univerfally acknowledged: that the 
pelvis fupporting the trunk, is the centre of its largeft 
motions: that if the bones of the pelvis were loofened, 
fuch motions could no longer be performed: that when, 
by violence or by internal difeafe, or in the time of fe- 
vere labour, thefe joinings have actually been diflolved 
or burft, the woman has become inftantly lame, unable 
to fit, ftand, or lie, or fupport herfelf in any degree ; 
fhe is rendered incapable of turning, or even of being 
turned in bed; her attendants cannot even move her legs 
1 3 without 
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without intolerable anguifh, as if torn afunder * : there 
fometimes follows a colleétion of matter within the joint 
(the matter extending quite down to the tuber ifchii), | 
high fever, delirium, | and death{t; or, in cafe of. reco- 
very (which is indeed more frequent), the recovery 
is flow and partial only; a degree of lamenefs remains, 
with pain, weakneis, and languid health; they can 
ftand on one leg more eafily than on ae they can 
walk more eafily than they can ftand; but it 1s many 
months before they can walk without crutches; and 
jdong after they come to walk upon even ground, climb- 
ing a {tair continues to be very difficult and painful. In 
order to obtain even this flow re-union of the bones, the 
pelvis muft be bound up with a circular bandage very 
tight; and they muft fubmit to be confined long: by 
negleét of which precautions, fometimes, by the rubbing 
of the bones, a preternatural joint is formed, and they 
continue lame for years, or for life{; or fomennde the 
bones are united by oflification; the callus or new bone 
projects towards the centre of the pelvis, and makes it 
impoflible for the woman to be delivered again of a 
living child §. 

‘ Now this hiftory of the difeafe leads to reafons inde- 
pendent of anatomy, and furer than it; which prove, 
that this feparation of the bones (an accident the exif- 
tence of which cannot be queftioned), is not a provifion 
of nature, but isa moft ferious difeafe. For if thefe 
be the dreadful confequences of feparation of the 
bones, how can we b; lieve that it happens, when we fee 
women walking during all their labour, and, in place 
of being pained, are rather relieved by a variety of 
poftures, and by walking about their room? who often 
walk to bed after being delivered on chairs or couches? 
who rife on the third “day, and often refume the care 
and fatigues of a family i in a few days more? or can we 
believe, “that there is a tendency to feparation of the 


* Denman. | + Hunter. 
~ Denman fays itd ae or thirty years. 
§ Spence’s cafes. 
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ones in thofe who, following the camp, are delivered 
on one day, and walk on the following? or in thofe 
women who, to conceal their fhame, have not indulged 
in bed a fingle hour? or can we believe, that there is 
even the flighteft tendency to the feparation of the bones 
in thofe women whofe pelvis refifts the force of a_lin- 
gering and fevere labour, who fuffer ftill further all the 
violence of inftruments, who yet recover as from a na- 
tural delivery, and who alfo rife from bed on the third © 
or fourth day? 
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BONES OF 'FHE THIGH, LEG, AND’ FOOT. 


HE THICH BONE Is the greateft bone of the body, 
and needs to be fo, fupporting alone, and in the moft 
unfavourable direCtion, the whole weight of the trunk ; 
for though the body of this bone is in a line with the 
trunk, in the axis of the body, its neck ftands off al- 
moft at right angles with the body of the bone; and in 
this ufavourable direction muft it carry the whole weight 
of the trunk, for the body is feldom fo placed as to reft 
its weight equally upon either thigh bone; commonly it 
is fo inclined from fide to fide alternately, that the neck 
of one thigh bone bears alone the whole weight of the 
body and limbs, or is ftill loaded with greater burdens 
than the mere weight of the body itfelf. | 
The thigh bone is one of the moft regular of the 
cylindrical bones. . 1. Its Bopy is very thick and {trone, 
of a rounded form, {welling out at either end into twa 
heads. In its middle it bends a little outwards, with 
its circle or convex fide turned towards the fore part 
of the thigh. This bending of the thigh bone has 
been a fubject of fpeculation abundantly ridiculous, 
viz. whether this be an accidental or a natural arch. 
There are authors who have afcribed it to the nurfe 
carrying the child by the thighs, and its foft bones 
bending under the weight, There is another author, 
14 very 
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very juftly celebrated, who imputes it to the weight of 
the body, and the ftronger action of the flexor muf- 
cles, affirming, that it is ftraight in the child, and 
‘grows convex by age. This could not be, elfe we 
fhould find this curve lefs in fome, and greateft in thofe 
who had walked moft, or whofe mufcles had the great- 
eft ftrength; and if the mufcles did produce this curve, 
a little accident giving the balance to the flexor muf- 
cles, fhould put the thigh bone in their power to bend 
it in any degree, and to caufe diftortion. But the end 
of all fuch fpeculations is this, that we find it bended in 
the foetus, not yet delivered from the mother’s womb, 
or in a chicken, while {till enclofed in the fhell; it 1s 
a uniform and regular bending, defigned and marked 
in the very firft formation of the bone, and intended, 
perhaps, for the advantage of the ftrong mulcles in the 
back of the thigh, to give them greater power, or more 
room. 

2. The reap of the thigh bone is likewife the moft 
perfect of any in the human body, for its circumference 
is a very regular circle, of which the head contains 
nearly two-thirds: it is fmall, neat, and completely re- 
ceived into its focket, which is not only deep im itfelf, 
and very fecure, but is further deepened by the cartilage 
which borders it, fo that this is naturally, and without 
the help of ligaments, the ftrongeft joint in all the body ; 
but among other fecurities which are fuperadded, is the 
round ligament, the mark of which is eafily feen, being 
a broad dimple in the centre of its head. 

_ 3. The neck of this bone is the trueft in the fkele- 
ton; and indeed it is from this neck of the thigh bone 
that we transfer the name to other bones, which have 
hardly any other mark of neck than that which is 
made by their purfe-like ligament being fixed behind 
the head of the bone, and leaving a roughnefs there. 
But the neck of the thigh bone is an inch and a half 
in length, thick and ftrong, -yet hardly proportioned 
to the great weights which it has to bear; long, that it 
may allow the head to be fet deeper in its focket; and 
jianding wide up from the fhoulders of the bone, to 

keep 
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keep its motions wide and free, and unembarrafled by 
the pelvis; for without this great length of the neck, 
its motions had been checked even by the edges of its 
own focket. 

The TROCHANTERS are the longeft procefles in the 
human body for the attachment of mulcles, and they 
are named trochanter (or procefles for turning the 
thigh), from their office, which is the receiving 
thofe great mufcles which not only bend and extend 
the thigh, but turn it upon its axis; for thefe pro- 
ceffes are oblique, fo as to bend and turn the thigh 
at once. | 

4. The TROCHANTER Major, the outermoft and 
longer of the two, is that great bump which reprefents 
the direct end of the thigh-bone, while the neck ftands 
off from it at one fide; therefore the great trochanter 
ftands above the neck, and is eafily diftinguifhed out- 
wardly, being that great bump which we feel fo plainly 
in laying the hand upon the haunch. This procefs 
receives the glutei mufcles, and all the great mufcles 
which move the thigh outwards. : 

5. The TRocCHANTER MINOR, or leffer trochanter, is 
a f{maller and more pointed rifing on the inner fide of 
the bone, lower than the trochanter major, and placed 
under the root of the neck, as the greater one is placed 
above it. It is deeper in the thigh, and never to be 
felt, not even in luxations. Its mufcles alfo, by the 
obliquity of their infertion into it, turn the thigh, and 
bend it towards the body, fuch as the pfoas and iliacus 
internus, which pafling out from the pelvis, fink deep 
into the groin, and are implanted into this point. From 
the one trochanter to the other, there is a very confpi- 
cuous roughnefs, which marks the place of the capfule, 
or ligamentary bag of the joint; for it enclofes the 
whole length of the neck, and of the thigh bone. ‘This 
roughnefs begins the great rough line, and is what is 
regularly named linea alpera. : 

6. Betwixt the greater and leffer trochanters, there 
runs a rough line, the énter trochantral line. 


7. Lhe 


122 BONES OF THE 


7. The LINEA ASPERA is a rifing or prominent line, 
very ragged and unequal, which runs all down the 
back part of the thigh: it begins at the roots of the 
two trochanters, and the rough lines from each tro- 
chanter meet about four inches down the bone; thence 
the linea afpera runs down the back of the bone a fingle 
line, and forks again into two lines, one going towards 
each condyle, and ending in the tubercles at the lower 
end of the bone, fo that the linea afpera is fingle in 
the middle, and forked at either end. 

8. The conpyY.es are the twe tubers into which the 
thigh-bone fwells out at its lower part. There is firft 
a gentle and gradual fwelling of the bone, then an 
enlargement into two broad and flat furfaces, which are ~ 
to unite with the next bone in for ming the great joint 
of the knee. The two tuberofities, which, by their 
fiat faces, form the joint, {well out above the joint, and 
mre called the conpyLes. The INNER CONDYLE is 
larger, to compenfate for the oblique pofition of the thigh 
bone; for the bones are feparated at their heads, by 
the whole width of the pelvis, but are drawn towards 
a point below, fo as to touch each other at the knees. 
On the fore part of the bone, betwixt the condyles, 
there is a broad fmooth furface, upon which the rotula, 
or pully-like bone glides; and on the back part of the 
thigh-bone, in the middle betwixt the condyles, there is 
a deep notch, which contains the great artery, vein and 

nerve of the leg. | 

The great nutritious artery enters below the mid- 
die of this bone, and f{maller arteries enter through its 
porous extremities; as may be known by many fmall 
holes, near the head of the bone. 

The HEAD of the thigh bone is round, and fet down 
deeply in its focket, to give greater fecurity to a joint 
fo important, and fo much expofed as the hip is. 
The necx {ftands off from the reft of the bone, fo that 
by its: length, it allows a free play to the joint, but is 
itfelf much expofed by its tranfverfe pofition, as if nature 
had not formed in the human body, any joint at once 

i free, 
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free, moving and ftrong. The neck is not formed in 
the boy, becaufe the focket is not yet deep, nor 
hinders the motions of the thigh, and the head is formed 
apart from the bone, and is not firmly united with it, 
till adult years, fo that falls luxate, or feparate the 
head in young people, but they break the neck of the 
bone, in thofe that are advanced in years. The 
TROCHANTERS, or fhoulders, are large, to receive the 
ereat mufcles which are implanted in them, and 
oblique, that they may at once bend and turn the 
thigh. The sHarr or Bopy is very ftrong, that it 
may bear our whole weight, and the aGion of fuch 
powerful mufcles; and it is marked with the rough 
liné~behind, from which a mafs of flefh takes its 
crates, which wraps completely round the lower part of 
the thigh bone, and forms what are called the vafti 
mufcles, the.greateft mufcles for extending the leg, 
The cowpvi is tel out to give a broad furface, and a 
firm joining for the.knee.~ But of all its parts, the 
great trochanter, fhould be: moft particularly obferved, 
as it is the chief mark: in luxations ‘or fractures of this 
bone: for when the greater trochanter is pufhed 
downwards, we find the thigh luxated inward ; when 
the trochanter is higher than its true place, and fo fixed 
that\it cannot roll, we are affured that it is luxated ; 
but en the trochanter is upwards, with the thigh 
rolling freely, we are aflured its neck is broken, the 
trochanter being difplaced, and the broken head 
remaining in its focket; but when the trochanter 
remains in its place, we fhould conclude that the joint 
is but little injured, or that it is only a bruife of thofe 
glands or mucous follicles, which are lodged within 
the focket, for lubricating the joint. 


The T1B1A is named from its refemblance to a pipe ; 
the upper part of the tibia, reprefenting the expanding or 
trumpet-like end, the lower part reprefenting’ the flute: 
end of the pipe. The tibia, on its upper end, is flat and 
broad, making a moft fingular articulation with the 
thigh-bone; for it is not a ball and focket like the 
: fhoulder 
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fhoulder or hip, nora hinge joint guarded on either 
fide with projecting points, like the ancle. There is 
no fecurity for the knee joint, by the form of its bones, 
for they have plam flat-heads; they are broad indeed, - 
but they are merely laid upon each other. It is only 
by its ligaments that this joint is {trong ; and by the 
number of its ligaments it is a complex and delicate 
joint, peculiarly liable to difeafe. | 

1. The upPER HEAD of the tibia, is thick and fpongy, 
and we find there, two broad and fuperficial hollows, 
as if imprefled while foft, with the marks of the con- 
dyles of the thigh bone; and thefe flight hollows, are 
all the cavity that it has for receiving the thigh-bone. 
A pretty high ridge rifes betwixt thefe two hollows, 
fo as to be received into the interftice betwixt the 
condyles, and to the back part, which is the highelft 
point of the ridge; an internal ligament ties the 
tibia to the thigh-bone. The fpongy head has alfo 
a rough margin, to which the capfular ligament 
is tied; on the fore part of this bone, juft below the 
knee, there is a bump for receiving the great ligament 
of the patella, or in other words, the great tendon of 
of all the extenfor mufcles of the leg ; and laftly, there 
is upon the outer fide of this fpongy head, juft under 
the margin of the joimt, a {mooth articulating furface, 
(like a dimple impreffed with the finger), for receiving 
the head of the fibula. It is under the margin of the 
joint, for the fibula does not enter at all into the knee 
joint ; it is only laid upon the fide of the tibia, fixed to 
it by ligaments, but not received into any thing like a 
cavity. 

2. The sopy of the bone is of a prifmatic or trian- | 
gular form, and its three edges or acute angles are 
very high lines running along its whole length; one 
line a little waved, and turned directly forwards, is 
what is called the fhm. At the top of this ridge, is that 
bump into which the ligament of the rotula or patella 
is implanted; and the whole length of this acute line 
is fo eafily traced through the fkin, that we can never 
be miftaken about fra€tures of this bone. Another i= 
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lefs acute than this, is turned directly backwards ; and 
the third acute line, which completes the triangular 
form, is turned towards the fibula, to receive a broad 
ligament, or interofleous membrane, which ties the two 
bones together. , 

3. The lower head of the tibia compofes the chief 
parts of the ancle joint. The lower head of the tibia. — 
is {maller than the upper, in the fame proportion, that 
the ancle is fmaller than the knee. ‘The pointed part 
of this head of the tibia reprefents the mouth piece, 
or flat part of the pipe, and conititutes the bump of 
the INNER AN€LE. ‘The lower end of the fibula lies 
fo upon the lower end of the tibia, as, to form the 
outer ancle; and there is on the fide of the tibia, a 
deep hollow, like an impreflion made with the point 
of the thumb, which receives the lower end of the 
tibula. The acute point of the tibia, named the pro- 
cefs of the inner ancle, paffes beyond the bone of the 
foot, and, by lying upon the fide of the joint, guards 
the ancle, fo that it cannot be luxated outward, with- 
out this pointed procefs of the maleolus internus, or 
inner ancle, being broken. 

4. On the back part of the tibia, and a little below 
its head, we have to obferve the hole for the tranfmif- 
fion of the nutritious artery, to the centre of the bone. 
In amputation of the leg, this artery is fometimes cut 
acrofs juft where it hasentered the bone, and the bleeding 
proves troublefome. 

The tibia is a bone of great fize, and needs to be fo, 
for it fupports the whole weight of the body. It is 
not at all affifted by the fibula, in bearing the weight, 
the fibula, or flender bone, being merely laid upon 
the fide of the tibia, for ufes which fhall be explained 
prefently. The tibia is thick, with much cancelli, or 
{pongy fubftance within; has pretty firm plates with- 
out; is much {ftrengthened by its ridges, and by its 
triangular form: its ridges are regular with regard to 
each other, but the whole bone is twifted as if it had 
been turned betwixt the hands when foft: This diftor- 
tion makes the procefs of the inner ancle lie not regu- 

larly 
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larly upon the fide of that joint, but a little obliquely 
forward, which determining the obliquity of the foot, 
which muft be of much confequence; fince there are : 
many provifions for fecuring this turning of the foot,. 
viz. the oblique pofition of the trochanters; thé ob- 
lique infertion of all the muicles, and this obliguity of 
the ancles; the iner ancle, advancing a little before 
the joint, and the outer ancle receding in the fame 


degree behind it. 


The ripuLA, which is named fo from its refemblance 
to the Roman clafp, is'a long flender bone, which is ufe- 
ful partly in ftrengthening the leg, but chiefly in form- 
ing the ancle joint; for the tibia only is connected with 
the knee, while the fibula, which has no place in the 
knee joint, goes down below the lower end of the tibia, 
forming the long procels of the outer ancle. 

The fibula is a long and flender bone, the longeft 
and: flendereft in the body. It lies by the fide of the 
tibia like a fplint,:fo that when at any time the tibia 
is broken without the fibula, or when the tibia having 
{fpoiled, becomes carious, and a -piece of it is loft, the 
fibula maintains the fornt of the limb till the lait piece 
be replaced, or till the fracture be firmly reunited. It 
is like the tibia, triangular in the middle part, but 
{quare towards the lower end, and has two heads, which 
are knots, very large, and difproportioned to fo flender 
a bone. ‘The fharpeft line of the fibula is turned to 
one fharp line of the tibia, and the interofleous mem- _ 
_ brane pafles betwixt them. ‘The bone lies in aline with 
the tibia, on the outer fide of it, and a little beliind it. 
The upper head of the fibula is rough on the outer 
furface; for the infertion of the biceps cruris, fmooth and 
light, with cartilage within, and is laid upon. a plain 
{mooth furface, on the fide of the tibia, a little below 
the knee; and though the fibula is not received. deep 
into the tibia, this want is compenfated for by the 
{trong ligaments by which this little joint is tied by 
the knee, being completely wrapped round with the 
expanded tendons of thofe great mufcles which make 


at 


THIGH, LEG, AND FOOT. 129 


up the thigh, by the knee being ftill farther embraced 
clofely by the fafcia, or tendinous expanfion of the thigh ; 
but above all, by the tendons of the outer ham{trings 

_being fixed into this knot of the fibula; and expanding 
from that over the fore part of the tibia. 

The lower head’ of the fibula is let pretty deep into 
a focket on the fide of the tibia; together, they form 
the ancle joint for receiving the bones of the foot. he 
ancle joint is one of the pureft hinge joints, and is 
very fecure; for there is the tibia, at the proccfs of 
the imner ancle, guarding the joint within, there is 
the fibula pafling the joint fill further, and making 
the outer ancle ftill a ftronger guard without. Thele 
two points, projecting fo as to enclofe the bones of 
the foot, making a pure hinge; prevent all lateral 
motion ; make the joint firm and {trong, and will not 
allow of luxations, till one or both ancles be broken. 
We know that there is little motion betwixt the tibia 
and fibula; none that is fenfible outwardly, and no 
more in truth than juft to give a fort of elafticity, yield- 
ing to flighter ftrains. But we are well affured, that 
this motion, though flighteft and imperceptible, is 
very conftant; for thefe jointing of the fibula with 
the tibia are always found fmooth and _ lubricated ; 
and there are no two bones in the body fo clofely 
connected as the tibia and fibula are, which are not 
fo feldom anchylofed, (. e.) joined into one by 
difeafe. 

The fibula may be thus defined : it is a long flender 
bone, which anfwers to the double bone of the fore arm, 
completes the form, and adds fomewhat to the ftrength 
of the leg; it gives a broader origin for its {trong 
mulcles, lies by the fide of the tibia like a fplint; and, 
being a little arched towards the tibia, fupports it 
again{t thofe accidents which would break it acrofs, 
and maintains the form of the leg when the tibia is 
carious or broken; the fibula, though it has little 
connection with the knee, pafles beyond the ancle joint, 
and is its chief guard and ftrength in that direétion 
ia which the joint fhould be moft apt to yield; and 

In 
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in this office of guarding the ancle, it is fo true, 
that the ancle cannot yield till this guard of the fibula be 
broken. 

RoTuLA or PATELLA, Or KNEE-PAN, is a {mall thick 
bone, of an oval, or rather triangular form. The bafis 
of this rounded triangle is turned upwards to receive 
the four great mufcles which extend the leg; the 
pointed part of this triangle is turned downwards, and 
is tied by a very {trong ligament to the bump or 
tubercle of the tibia, juft under the knee. This liga- 
ment is called the ligament of the patella, or of the 
tibia, connecting the patella fo clofely, that fome ana- 
tomifts of the firft name choofe to fpeak of the patella 
as a mere procefs of the tibia, (as the olecranon is a 
procefs of the ulna), only flexible and loofe ; an arrange- 
ment which I think fo far right and ufeful, as the 
fractures of the olecranon and of the patella are fo much 
alike, efpecially in the method of cure, that they may 
be fpoken of as one cafe; for thefe two are the only 
exceptions to the comrnon rules and methods of fetting 
broken bones. 3 

The patella is manifeftly ufeful, chiefly as a lever; 
for it is a pully, which is a {pecies of lever, gliding 
upon the fore part of the thigh bone, upon the {mooth 
furface which is betwixt the condyles. The projection 
of this bone upon the knee removes the acting force 
from the centre of motion, fo as to increafe the power ; 
and it is beautifully contrived, that while the knee is 
bent, and the mufcles at reft, as in fitting, the patella 
finks down, concealed into a hollow of the knee. 
When the mufcles begm to act, the patella begins to 
rife from this hollow; in proportion as they contraét, 
they lofe of their ftrength, but the patella gradually 
rifing, increafes the power; and when the contraction 
is nearly perfect, the patella has rifen to thé fummit 
of the knee, fo that the rifing of the patella raifes the 
mechanical power of the joint in exa@ proportion as 
the contraction expends the living contractible power 
of the mufcles. What is curious beyond almoft any 
other fact concerning the fractures of bones, the patella 

is 
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is feldom broken by a fall or blow ; in nine of ten cafes, 
it is rather torn, if we may ufe the expreffion, by the 
force of its own mufeles, while it {tands upon the top of 
the knee, fo as to reft upon one fingle point; for — 
while the knee is-half bended, and the patella in this 
dangerous fituation, the leg fixed, and the mufcles 
contracting ftrongly to fupport the weight of the 
body, or to raife it as in mounting the fteps of a ftair, 
the force of the mufcles‘is equivalent at leaft to the 
weight of the man’s body ; and often, by a fudden violent 
exertion, their power is fo much increafed, that they 
{nap the patella acrofs, as we would break a ftick 
acrofs the knee. 

The TARsus, or INSTEP, Is compofed of feven large 
bones, which form a firm and elaftic arch for fupporting 
the body ; which arch has its ftrength from the {trong 
ligaments with which thefe bones are joined, and its 
elafticity from the fmall movements of thefe bones with 
~ each other ; for each bone and each joint has its car- 
tilage, its capfule or bag, its lubricating fluid, and all 
the apparatus of a regular joint; each moves, fince 
the cartilages are always lubricated, and the bones are 
~ never joined by anchylofis with each other; but the 
effect is rather a diffufed elafticity, than a marked and 
perceptible motion in any one joint. 

The feven bones of which the tarfus 1s compofed are, 
4. The asTRAGALUs, which, united with the tibia and 
fibula, forms the ancle joint. 2.’The os caucis, or heel- 
bone, which forms the end or back point of that arch 
upon which the body ftands. 3. The os NAVICULARE, 
or boat-like bone, which joins three fmaller bones of 
the fore part of the tarfus to theaftragalus. 4. The os 
cuBoibEs, which joins the {maller bones of the fore part 
to the os calcis. ‘The 5th, 6th, and 7th, arethe fmaller 
bones making the fore part of the tarfus ; they lie imme- 
diately under the place of the fhoe-buckle, and are named 
the three CUNEIFORM BONES, from their wedge-like 
fhape; and it is upon thefe that the metatarfal bones, 
forming the next divifion of the foot, are implanted. 
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Thefe bones of the tarfus form, along with the next 
rank, or metatarfal bones, a double arch; firft from the 
loweft point of the heel to the ball of the great toe, is 
one arch; the arch of the fole of the foot, which fup- 
ports the body ; and again, there is another arch within 
this, formed among the tarfal bones themfelves, one 
within another, #.e. betwixt the aftragalus calcis, and 
naviculare, through which hole, in my drawing, there 
is paffled a pencil. It is this fecond arch which gives 
a perfect elafticity to the foot, and muft prevent the 
bad effects of leaping, falls, and other fhocks, which 
would have broken a part lefs curioufly adapted to its 
Office. 

i. The asrracauus is the greateft and moft re- 
markable bone of the tarfus, and which the furgeon is 
moft concerned in knowing. ‘The femi-circular head 
of this bone forms a curious and perfeGt pully. The 
circle of this pully is large ; its cartilage is {mooth and 
- lubricated; it is received deep betwixt the tibia and 
fibula, and rolls under the fmooth articular furface of 
the latter, which being fuited to this pully of the aftra- 
galus, with fomething of a boat-like fhape, is often 
named the {caphoid cavity of the tibia. 1. We remark 
in the aftragalus its articulating furface, which is arched, 
high, fmooth, covered with cartilage, lubricated, and in 
all refpects a complete joint. Its form is that of a 
pully, which, of courfe, admits of but one dire&t mo- 
tion, viz. forwards and backwards. 2. We obferve its 
fides, which are plain, fmooth, and flat, covered with 
the fame cartilage, forming a part of the joint, and 
clofely locked in by the inner and outer ancles, fo as 
to prevent luxations, or awkward motions to either fide. 
3. We obiferve two large irregular articulating furfaces 
backwards, by which it is joined to the os calcis. 
4. There is on the fore part, or rather the fore end of 
the aftragalus, a large round head, as regular as the 
head of the fhoulder bone, by which it is articulated 
with the fcaphoid-bone. | Bao 
_ 2. The os caucis is the large irregular bone:of the 
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heel ; it is the tip or end of the arch formed by the 
tarfal and metatarfal bones. ‘There is a large fcabrous 
point on which we ftand, which is rough, for the in- 
fertion of the great Achillis tendon, the rope by which 
the mufcles of the calf att. The roughnefs of the 
heel bone gives the tendon a firm hold, and its projec- 
tion backwards gives it the power of a very long lever. 
The points to be obferved are, 1. The great backward 
projection, which is properly called the heel, fcabrous 
and rough, for the infertion of the great achillis tendon, 
and the point upon which we walk and ftand. 2. An 
irregular articular furface, or rather two furfaces co- 
vered with cartilage, by which it is joined with the af- 
tragalus. 3. Another articulating furface by which it 
is joined with the os cuboides. And, 4. A fort of 
arch downwards, under which the veffels and nerves 
and the tendons alfo pafs on fafely into the fole of the 
foot. | 

3. The next bone is named os NAVICULARE, OF 08 
SCAPHOIDES, from a fanciful refemblance to a boat. 
But this is a name of which anatomifts have been pecu- 
liarly fond, and which they have ufed with very little 
difcretion or referve: the ftudent will hardly find any 
fuch refemblance: it is rather like the dies with which 
we play at drafts; that is, a flattened circular body, 
with its borders rifing up a little; and each flat fide 
forms an articulating furface. That concave fide 
which looks backwards, is pretty deep, and receives 
the head of the aftragalus: that flat fide which looks 
forwards, has not fo deep a focket, but receives the 
three cuneiform bones upon a furiace rather plain and 
irregular. 

The CUNEIFORM BONES are fo named, becaufe they 
refemble wedges, being laid to each other like the 
{tones of an arch. The moft fimple and proper arrange- 
ment is, 1. 2. and 3.3; counting from the fide of the 
great toe towards the middle of the foot; but they 
are commonly named thus : the firft cuneiform bone, on 
which the great toe ftands, has its cutting edge turned 
upwards ; it is much larger than the others, and fo is 
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called os CUNEIFORM MAGNUM. The fecond cunei- 
form bone, or that which ftands in the middle of the 
three cuneiform bones, is much fmaller, and is there- 
fore named os CUNEIFORM MINIMUM. The third, in 
order, of the cuneiform bones, is named os CUNEIFORM 
MEDIUM*, Thefe cuneiform bones receive the great 
toe and the two next toit. The fourth and fifth toes 
are implanted upon the laft bone in the row, the os 
cuboides. 


Os cusoipes.—The os cuboides is named from its 
cubical figure, and is next to the aftragalus in fize, 
greater than the fcaphoid bone. The three cunel- 
_torm bones are laid regularly by the fide of each 
other; and this os cuboides is again laid on the outer . 
fide of the third cuneiform bone, and joins it to the os 
calcis. The place and effect of the cuboid bone is 
very curious ; for as it is jammed in betwixt the third 
cuneiform bone and the os calcis, it forms a complete — 
arch within an arch, which gives at once a degree of 
elafticity and of ftrength which no human contrivance 
could have equalled. ‘There is firft a great arch on 
which the body refts, and the heel and the great toe 
are the horns of that bow: and, fecondly, there is a 
complete circle among the metatarfal bones, leaving an 
opening betwixt the aftragalus and the os calcis. 


THE TOES.—The laft divifion of the foot confifts 
of three diftinct bones ; and as thefe bones are difpofed 
in rows, they are named the firft, fecond, and third 
phalanges or ranks of the toes. | 

The great toe has but two phalanges ; the other toes 
have three ranks of bones, which have nothing par- 


* The confufion in thefe names arifes from fometimes counting 
them by their place, and fometimes reckoning according to’ their 
Size. It is only in relation to its fize that we call one of thefe 
bones os cuneiform medium ; for the os cuneiform medium is not 
in the middle of the three ; it is the middle bone with refpedé to 
fize : it isthe fmalleft of cuneiform bones that ftands in the middle 
betwixt the other two. 


ticular, 


THIGH, LEG, AND FOOT. £43 


ticular, only the joints are round and free, formed by’ 
around head on one bone, and by a pretty deep hollow, 
for receiving it in the one above it; they are a little 
flattened on their lower fide, or rather they have a flat- 
tened groove which lodges the tendons of the laft joint’ 
of the toes. | 
‘he sEsAMOID BONES are more regularly found about» 
the toes than any where elfe. They are fmall bones, like’ 
peas, found in tendons, at any point where they fuffer 
much friction ; or rather they are like the feeds of the’ 
fefamum, whence their name. They are found chiefly 
at the roots of the great toe, and of the thumb; at 
each of thefe places we find two {mall fefamoid bones, 
one on each fide of the ball of the great toe, and one 
en each fide of the ball of the thumb; but thefe bones 
do not enter ito the joint ; they are within the fubftance 
of the tendons; perhaps, like the patella, they remove 
the acting force from the centre of motion, and:fo, by 
acting like pullies, they increafe the power; perhaps 
alfo by lying at the fides of the joint in the tendons 
of the fhorter mufcles of the toes, they make a fafe 
gutter for the long tendons to pafs in. They are not 
reftritted to the balls of the great toe and thumb, 
but fometimes. are alfo found under the othertoes and 
fingers, and fometimes behind the condyles of the knee; 
or in the peronzi tendons, which run underthe fole of 
the foot. In fhort, they are fo far from being regular 
bones, that they are found only in adults, and are fo 
often found in irregular places, that they almoift feem to 
be produced by chance, or by the effect of friction. 
MetatTarsus.—The metatarfus is fo named from 
its being placed upon the tarfus; confifts of five bones, 
which differ fo little from the firft bones of the fingers, 
that they need not be minutely demonftrated. It 1s 
fufficient to mark, that they are five in number, hav.’ 
ing a general refemblance to the joints of the finger ; 
that they are rather flattened, efpecially on their lower 
fides, where the tendons of the toes lie; that they 
are very large at their ends next the tarfus, where 
they have broad flat heads, that they may be im~ 
K 3 planted 
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planted with great fecurity; that they grow {maller 
towards the toes, where again they terminate, in neat 
{mall round heads, which receive the firft bones of the 
toes, and permit of a very free and eafy motion, and a 
greater degree of rotation than our drefs allows us to 
avail ourfelves of, the toes being cramped together, in a 
degree that fixes them all in their places, huddles one 
above another, and is quite the reyerfe of that free 
and {trong like fpreading of the toes, which the painter 
always reprefents, lLaftly, it fhould be remarked, that 
the metatarfal bone of the little toe, makes a falient an- 
gle, projecting over the tarfus, in a point which is eafily 
elt outwardly, at the place where the fide feam of the 
fhoe croffes: for this, and all the other marks of the 
metatarfal bones, are chiefly ufeful as directing us where 
to cut in amputating thefe bones; and the furgeon will 
fave the patient much pain, and himfelf the fhame of a 
flow and confufed operation, by marking the places of 
the joints: | 


CHAP. VIL 
BONES OF THE SHOULDER, ARM, AND HAND. 


OF THE SCAPULA, OR SHOULDER BLADE. 


A, es is the great peculiarity of the fuperior extremity, 
that it is connected not diretly with the trunk, like 
the thigh bone with the haunch, but is hung by a 
moveable intermediate bone, which not only is not 
immediately joined to the trunk by ligaments, nor any 
other form of connection, but 1s parted from it by 
feveral layers of mufcular flefh, fo that it lies flat, and 
glides upon the trunk. 

The scapuLa is a thin bone, which has originally, 
like the fkull, two tables, and an intermediate diploe ; 
but by preflure, and the action of its own mufcles, it 
grows gradually thinner, its tables are more and more 
condenfed, till in old age it has become perfedlly tranf- 
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parent, and is fupported only by its procefles, and. by: 
its thicker edges; for its sPINE is a ridge of firm and 
{trong bone, which rifes very high, and gives a broad 
origin and fupport for its mufcles. ‘The acRoMION in 
which the fpine terminates, is a broad and flat procefs, 
a fure guard for the joint of the fhoulder. The cora- 
coin procefs is a {trong but fhorter procefs, which ftands 
out from the neck of the bone; and the cosra, or 
borders of the bone are alfo rounded firm and ftrong, fo 
that the procefles and borders fupport the flat part of 
the bone, which is as thin.as a fheet of paper, and quite 
tran{parent. 

There is no part nor procefs of,the fcapula which 
does not require to be very carefully marked; for no - 
accidents are more frequent than luxations of the 
{houlder ; and the various luxations are explained beft 
by ftudying in the fkeleton, and being able to recognize 
on the living body all the procefles and projecting points, 

1. The FLAT sIpE of the icapula is {mooth, fomewhat 
concave, and fuited to the convexity of the ribs. The 
{capula is connected with no bone of the trunk, tied 
by no ligaments, is merely laid upon the cheft, with a 
large mafs of mufcular flefh under it, upon which it 
glides; for there are below it two layers of mufcles, 
by one of which the fhoulder bone is moved upon the 
{capula, while by the other, the fcapula itfelf is moved 
upon the ribs, ‘The mufcle, lying in the hollow of the 
{capula, marks it with many fmooth hollows, and wave. 
like rifings, which are merely the marks of the origin 
of its mufcles, but which were miftaken even by the 
great Vefalius for the impreffions of the ribs. 

2. The upper flat furface is like the lower one, but 
that it is traverfed by the sprnE, which is a very acute 
and high ridge of bone. Now the {pine thus traverf- 
ing the bone from behind forwards, divides its upper 
furface into two unequal parts, of which the part abave 
the fpine is fmaller, and that belaw the fpine is 
larger. Each of thefe fpaces has its name, one fupra 
{pinatus, and the other infra f{pinatus; and each of 
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them lodges a mufcle, named, the one the mufculus 
fupra fpinatus feapule, as being above the fpine; the 
other mufculus infra fpinatus fcapule, as beg below 
~ the fpine. A third mufcle is named fubfcapularis, 
as lying under the fhoulder blade, upon that concave 
furface which is towards the ribs; fo that the whole 
{capula is covered with broad flat mufcles, whofe 
offices are to move the fhoulder bone in various direc- 
tions, and which imprefs the fcapula with gentle rifings 
and hollows on its upper as well as on its lower 
furface. 

3. The TRIANGULAR form of the fcapula muft be 
next obferved. Thé upper line of the triangle is the 
fhorteft ; it is named the costa or border. ‘This fupe.« 
rior cofta of the fcapula receives thofe {trong and flat 
mufcles that raife the fhoulder upwards. ‘The lower 
border, which is named the cosTA INFERIOR, or the 
lower border of the feapula, which receives no mufcles ; 
becaufe it muf{t be quite free, to move and glide as the 
{capula turns upon its axis, which is indeed its ordinary 
movement. But it gives rife to two {maller mufcles, 
which, from being a little rounded, are named the 
mufculi teres, which round mufcles being implanted inta 
the arm bone, pull it downwards. | 

The long fide of the fcapula, which bounds its triangular 
form backwards, is named the Basis of the scapuLa, 
as it reprefents the bafe of the triangle. This line is 
alfo like the two borders, a little thicker or fwelled out; 
and this edge receives many powerful mufcles, which 
lie flat upon the back, and coming to the fcapula, 
in a variety of diretions, can turn it upon its axis, 
fometimes raifing, fometimes deprefling the fcapula ; 
fometimes drawing it backwards ; and fometimes fixing 
it In its place, according to the various fets of fibres’ 
which are put into action. 

4. The GLENOID, OF ARTICULATING CAVITY of the 
fcapula, is on the point or apex of this triangle. The 
{capulais more ftri@lly triangular ina child, for it termi. 
nates almoft in a point or apex ; and this articulating 
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furface is a feparate offification, and is joined to it in 
the adult. The fcapula towards this point terminates 
in a flat furface, not more than an inch in diameter, 
very little hollowed, and fcarcely receiving the head 
of the fhoulder bone, which is rather laid upon it than 
funk into it: it is indeed deepened a little by a circu- 
lar griftle, which tips the edges or lips of this articulating 
furface, but fo lite, that it is ftill very fhallow and 
plain, and luxations of the fhoulder are infinitely more 
frequent than of any other bone. 

5. This head, or gienoid cavity of the fcapula, is 
planted upon a narrower part, which tends towards a 
point, but is finifhed by this flat head; this narrower 
part is what isnamed the Neck of the scapuLa, which 
no doubt fometimes gives way, and breaks. A rough 
line bordering the glenoid cavity receives the capfular 
ligament, or rather the capfule arifes from that border- 
ing griftle, which I have faid tips this circle. 

6. The spine of the scaputa is that high ridge of 
bone, which runs the whole length of its upper fur- 
face, and divides it into two fpaces for the origin of the 
fupra and infra {pinatus mufcles, It is high, and very 
fharp, ftanding up at one place to the height of twa 
inches. It is fattened upon the top, and with edges, 
which, turning a little towards either fide, give rife ta 
two itrong fafciz, (i. e.) tendinous membranes, which 
go from the fpine, the one upwards to the upper border 
of the fcapula, the other downwards to the lower bor- 
der; fo that by thefe {trong membranes, the {capula 
is formed into two triangular cavities, and the fupra 
and infra {fpinatus mufcles rife not only from the back 
of the {capula, and from the fides of its fpine, but alfo 
from the inner furface of this tenfe membrane. The 
fpine traverfes the whole dorfum, or back of the fca- 
pula; it receives the trapezius mufcle, that beautiful 
triangular mufcle which covers the neck like a tippet, 
whence it has its name; and the {pine beginning low 
at the bafis of the feapula, gradually rifes as it advances 
forwards, till it terminates in that high point or pro- 
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montory which forms the tip of the fhoulder, and over- 
hangs and defends the joint. 

7. This high point is named the ACROMION PRO- 
cress. It is the continuation and ending of the fpine, 
which at firft rifes perpendicularly from the bone, but 
by a fort of turn. or diftortion, it lays its flat fide to- 
wards the head cf the fhoulder bone. At this place, 
it is thickened, flat and ftrong, overhangs and defends 
the joint, and is not merely a defence, but almoft makes 
a part of the joint itfelf; for, without this procefs, the 
fhculder bone could not remain a moment in its focket ; 
every. flight accident would difplace it. The acromion 
prevents luxation upwards, and is fo far a part of the 
joint, that when it is full under the acromion, the 
joint is fafe; but when we feel a hollow, fo that we 
can pufh the points of the fingers under the acromion 
procefs, the fhoulder is luxated, and the focket empty. 
The point- of the acromion, forming the apex of the 
fhoulder, a greater projection of this point, and a 
fulnefs of the deltoid mufcle which arifes from it, 1s 
a chief caufe, and of courfe a chief mark of fuperior 
{treneth. 

8. But there is ftill another fecurity for the joint; 
for there arifes from the neek of the fcapula, almoft 
from the border of the focket, and its inner fide, a 
thick, fhort, and crooked procefs, which ftands dire&ily 
forwards, and is very confpicuous; and which, turn. 
ing forwards with a crooked and fharp point, fome- 
what like the back of a crow, is thence named the 
CORACOID pRocEss. ‘This alfo guards and ftrengthens 
the joint; though it cannot prevent luxations, it makes 
them, lefs frequent, and moft probably when the arm 
is luxated inwards it is by ftarting over the point of this 
defending procefs. A mufcle named coracoid, comes 
down from the point of this procefs, and is ‘nferted 
into the middle of the fhoulder bone, to draw the arm 
towards the fide. 

Now the glenoid furtace, and thefe two procefles, 
form the cavity for receiving the fhoulder bone. But 
ftill, as if nature could not form a joint at once ftrong 
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and free, this joint which performs quick, free, and eafy 
motions, is too fuperficial to be flrong. Yet there is 
this compenfation, that the fhoulder joint, which could 
not refift, if fairly expofed to fhocks and falls, belongs 
to the fcapula, which, fliding eafily upon the ribs, 
- yields, and fo eludes the force. Falls upon the fhoulder 
do not diflocate the fhoulder; that accident almoft 
always happens to us in putting out the hand to fave 
ourfelves from falls; it is luxated by a twifting of the 
arm, not by the force of a direct blow. 

THE cLAvicLe.—The clavicle, or collar bone, 
named clavicle from its refemblance to an old fafhioned 
key, is to the fcapula a kind of hinge or axis on which 
it moves and rolls; fo that the free motion of the 
fhoulder is made {till freer by the manner of its con- 
nection with the breatt, 

The clavicle is placed at the root of the neck, and 
at the upper part of the breaft: it extends acrofs from 
the tip of the fhoulder to the upper part of the fter- 
num; it isa round bone, a little flattened towards the 
end which joins the fcapula; it is curved like an Italic 
S, having one curve turned out towards the breaft: it 
is ufeful as an arch fupporting the fhoulders, preventing 
them from falling forwards upon the breaft, and making 
the hands {trong antagonifts to each other, which, with. 
out this fteadying, they could not have been. 

1. Lhe thoracic end, that next the fternum, or what 
may be called the inner head of the clavicle, is round 
and flat, or button-like; and it is received into a fuit- 
able hollow on the upper piece of the fternum. It is 
not only like other joints furrounded by a capfule or 
purfe; it is further provided with a fmall moveable 
cartilage, which, (like a triction-wheel) in machinery, 
faves the parts, and facilitates the motion, and moves 
continually as the clavicle rolls. 

2. But the outer end of the clavicle is flattened as it 
‘approaches the {capula, and the edge of that flatnefs is 
turned to the edge of the flattened acromion, fo that 
they touch but in one fingle point this outer end of 
the clavicle, and the correlponding point of the acro- 
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mion, are flattened and covered with a cruft of carti- 
lage ; but the motion here is very flight and quite infen- 
fible; they are tied firmly by ftrong ligaments ; and 
we may confider this as almoft-a fixed point ; for there 
is little motion of the fcapula upon the clavicle; but 
there is much motion of the clavicle upon the breaft : 
for the clavicle ferves as a fhaft or axis, firmly tied to 
the fcapula, upon which the fcapula moves and turns, 
being connected with the trunk only by this fingle point, 
viz. the articulation of the clavicle with the breaift bone. 

The os HUMERI is one of the trueft of the cylindrical 
bones; it is round in the middle; but it appears 
twifted and flattened towards the lower end; and this 
flatnefs make the elbow joint a mere hinge, moving 
only in one dire€tion. It it again regular and round 
towards the upper end, dilating into a large round head, 
where the roundnefs forms a very free and moveable 
joint, turning eafily in all direCtions. 

' a. The weap of this bone is very large; it is a neat 
and regular circle; but it is a very {mall portion of a. 
large circle, fo that itis flat: and this flatnefs of the 
head, with the fhallownefs of its glenoid cavity, makes 
it a very weak joint, eafily difplaced, and nothing equal 
to the hip joint for fecurity and {trength. : 

2. The Necx of this bone cannot fairly be reckoned 
fuch; for, as I have explained in {peaking of the neck 
of the thigh bone, this neck of the humerus, and the 
necks of moft bones (the thigh bone {till excepted), are 
merely a rough line clofe upon the head of the bone, 
without any ftraitening or intermediate narrownefs, 
which we can properly call a neck. ‘The roughnefs 
round the head of the fhoulder bone is the line into 
which the capfular ligament is implanted. 

The TUBEROSITIES of the os humeri are two 
fmall bumps of unequal fize (the one called the greater, 
the other the fmaller tuberofity of the os humeri), 
which ftand up at the upper end of the bone, juft be-. 
hind the head: they are not very remarkable. Though 
infinitely {maller than the trochanter of the thigh bones, 
they ferve fimilar ufes, viz. receiving the great mufcles 
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which move the limb.. The GREATER TUBEROSITY is 
higher towards the outer fide of the arm, and receives 
the fupra fpinatus mufcle; while the infra fpinatus and 
teres minor mufcles, which come from the lower part 
of the {capula are implanted into the bone a little lower. _ 
The Lesser TUBEROsITY has alfo a great mufcle 
fixed into it, viz. the fub-fcapularis mufcle. 

4. The two tuberofities form betwixt them a groove, 
which is pretty deep; and in it the long tendon of the 
biceps mufcle of the arm runs: and as it runs conti- 
nually, like a rope in the groove of a pully, this 
groove is covered in the frefh bones with a thin cartilage, 
{mooth, and like the cartilages of joints. 

The os humeri, at its lower part, changes its form, 
is flattened and, comprefled below, and is fpread out 
into a great breadth of two mches or more; where there 
is formed on each fide, a.fharp projecting point (named 
condyle), for the origin of great mufcles; and in the 
middle, betwixt the two condyles, there is.a grooved 
articulating furface, which forms the hinge of the 
elbow. | 

1. At the lower, end of the bone, there are two 
ridges, one leading to either condyle, which it is of 
fome confequence to obferve; for the elbow joint isa 
mere hinge, the moft ftrictly fo of any joint in the 
body: it has, of courfe, but two motions, viz. flexion 
and extenfion; and it has two mufcles, chiefly one for 
extending, the other for bending the arm: the flexor 
mufcle lies on the forepart, and.the extenfor on the 
back part of the arm; and fo the whole thicknefs of 
the arm is compofed at this place, of thefe two mufcles 
and of the bone: but that-the fore and back parts of 
the arm might be thoroughly divided, the bone is flat- 
tened betwixt them ; and that the divifion might extend 
beyond the mere edges of the bone, there are two 
fa{cize or tendinous webs which go off from either edge 
of the humerus, and which continue to divide the fore 
from the back mufcles, giving thefe mufcles a broader 
origin; they are named, from their office, intermufcular 
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membrafiés; and this is the meaning of the two ridges 
which lead to the two condyles. 

2. The two proje€tions in which thefe edges end, are 
named conpDYLEs. The condyles of the thigh bone 
are the broad articulating furfaces by which that bone 
is joined with the tibia, while the condyles of the fhoul- 
der bone are merely two fharp projecting points for the 
origin of mufcles, which ftand out from either fide of 
the joint, but which have no connection with the joint. 
The chief ufe of the condyles of the fhoulder bone is 
to give a favourable origin, and longer fulcrum for the 
mufcles of the fore-arm, which arife from thefe points. 
The outer tubercle being the fmaller one, gives origin 
to the extenfor mufcles, where lefs ftrength is required. 
But the inner tubercle is much longer, to give origin to 
the flexor mufcles with which we grafp, which require 
a bolder and more prominent procefs to arife from; for 
greater power is needed to perform fuch {trong ations 
as grafping, bending, pulling, while the mufcles which 
extend the fingers need no more power than juft to-an- 
tagonife or oppofe the flexors ; theironly bufinefs being to 
unfold or open the hand, when we are to renew the grafp. 

It is further curious to obferve, that the inner tubercle 
is alfo lower than the other, fo that the articulating 
furface for the elbow joint is oblique, which makes the 
hand fall naturally towards the face and breaft, fo that 
by being folded merely without any turning of the os 
humer!, the hands are laid acrofs. 

3. The articulating furface which ftands betwixt thefe, 
condyles, forms a more ftrict and limited hinge than 
can be eafily conceived, before we explain the other 
parts of the joint. The joint confifts of two furfaces; 
firft a fmooth furface, upon which the ulna moves only 
backwards and forwards; and, fecondly, of a fmall 
knob upon the inner tubercles, which has a neat round 
furface, upon which the face or focket belonging to 
the button-like end of the radius rolls. Thefe two fur- 
faces are called the fmall head, and the cartilaginous 
pully of the humerus, : | 
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4. Belonging to the joint, and within its capfular 
ligament, there are two deep hollows, which receive 
certain procefles of the bones of the fore arm. One 
deep hollow on the forepart of the humerus, and juit 
above its articulating pully, receives the horn-like, or 
coronoid procefs of the ulna, viz. fofla coronoidea; the 
other receives the olecranon, or that procefs of the 
ulna which forms the point of the elbow, viz. fofla 
olecranalis. 


RADIUS AND ULNA. 


The radius and ulna are the two bones of the fore 
arm. The radius, named from its refemblance to the 
ray or fpoke of a wheel; the ulna, from its being 
often ufed as a meafure. The radius belongs more 
peculiarly to the wrift, being the bone which is chiefly 
connected with the hand, and which turns along with 
it in all its rotatory motions: the ulna, again, belongs 
more itrictly to the elbow joint, for by it we perform 
all the actions of bending or extending the arm. 

The ulna is in general of a triangular or prifmatic 
form, like the tibia, and the elbow is formed by the 
ulna alone; for, there is a very deep notch or hinge- 
like furtace, which feems as if it had been moulded 
upon the lower end of the humerus, embraces it 
very clofely, and takes fo fure a hold upon the humerus, 
that it allows not the fmalleft degree of lateral motion, 
and almoft keeps its place in the dry fkeleton: without 
the help of ligaments or muicles, it prefents, in profile, 
fomewhat of the fhape of the letter S, and therefore is 
named the stcmoip cavity of the ulna. 2. But this 
figmoid cavity were a very imperfect hinge without the 
two proceffles by which it is guarded before and behind ; 
the chief of thefe is, the OLECRANON or large bump, 
which forms the extreme point upon which we reft the 
elbow. It is a big and {trong procefs, which, checking 
into a deep hollow on the back of the humerus, ferves 
two curious purpofes; it ferves as a long lever for the 
mufcles which extend, or make ftraight the fore arm ; 
and when by the arm being extended; it checks into its _ 
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place, it takes fo firm a hold upon the hinge or joint of 
the os humeri, as to fecure the joint in pulling, and 
fuch other actions, as might caufe a luxation forwards. 
3. ‘Lhe other procefs which guards the elbow joint is 
named the CoReNOID PROCESS, from its horn or pointed 
form; it ftands up perpendicularly from the upper 
or fore part of the bone; it forms the fore part of the 
figemoid cavity, and completes the hinge. It is ufeful, 
like the olecranon, in giving a fair hold and larger 
lever to the mufcles, and to fecure the joint; for the 
arm being extended, asin pulling, the olecranon checks - 
into its place, and prevents luxation forwards; and the 
arm again being bent, as in {triking, pufhing, or faving 
ourfelves from falls, the coronoid procefs prevents 
luxation backwards; fo the jomt confifts of the olecra- 
non and the coronoid procefs as the two guards, and of 
the figmoid cavity or hollow of articulation betwixt 
them: but the fmaller or upper head of the radius alfo 
enters into the joint, and lying upon the inner fide of 
the coronoid procefs, it makes a {mall hollow there, in 
which it rolls; and this fecond hollow, touching the 
edge of the figmoid cavity, forms a double figmoid ca- 
vity, of which the firft, or GREATER SIGMOID CAVITY, 
is for receiving the lower end of the humerus; and the 
fecond, or LESSER SIGMOID CAVITY, for receiving the 
upper head of the radius. 4. The form of the bone 
being prifmatic or triangular, it has, like the tibia, three 
ridges, one of which is turned towards a correfponding 
ridge in the radius, and betwixt them the interofleous 
ligament is ftretched; and this interoffeous ligament 
fills all the arch or open fpace betwixt the radius and 
ulna, and faves the neceflity of much bone; gives as 
firm an origin to the mufcles as bone could have done, 
and binds the bones of the fore arm together fo ftrongly, 
that though the ulna belongs entirely to the elbow joint, 
and the radius as entirely to the wrift, they have never 
been known to depart from each other. 5. The ulna, 
bigger at the elbow, grows gradually {fmaller down- 
wards, tillit terminates almoft ina point. It ends below 
in a fmall round head, which is named the LowzER 
HEAD 
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HEAD of the ulna, which fearcely enters into the joint 
of the wrift; but being received into a4 hollow on the 
fide of the radius, the radius turns upon the lower head 
of the ulna, like an axis or {poke. | 

6. Below this little head, the bone ends towards the 
fide of the little finger, in a fmall rounded point; 
which is named the sryLoIp Process of the ulna; it 
is chiefly ufefyl in giving a {trong adhefion to the liga- 
ment which fecures the wrift there. And as the ftyloid 
procefs and the olecranon, the two extremities of the 
ulna, are eafily and diftinGly felt, the length of this 
bone has been ufed asa meafure, and fo it was named 
cubitus by the ancients, and is hamed ulnaby us. _ 

Rapius. The radius is the fecond bone of the foré 
arm, has its pofition exa@tly reverfed with that of the 
ulna: for the ulna belonging to the elbow, has its 
greater end upwards; the radius belonging to the wrift, 
has its greater end downwards; and while the ulna 
only bends the arm, the radius carries the wrift with a 
rotatory motion, and fo entirely belongs to the wrift, that 
it is called the manubrium manus, as if the handle of 
the hand. | ee 

i. The pony of the radius is larger than that of th 
ulna. The tranfverfe ftrength of the arm depends 
more upon the radius, which has more body and thick- 
nefs, is more fquared, and is arched in fome degree fo 
as to ftand off from the ulna, without approaching it, 
or comprefling the other parts. The radius lies along 
the upper edge of the fore arm, next to the thumb, 
and being, like the ulna, of a prifmatic or triangular 
form, it has one of its angles or edges turned towards 
ihe ulna to receive the interofleous ligament. 

2, The upper HEAD of the radius is fmaller; of a 
round, flattifh, and button-like fhape, and lies fo upon 
the lower end of the fhoulder bone, and upon the 
coronoid procefs of the ulna, that it is articulated with 
either bone; for 1ft, The hollow of its head is direétly 
oppofed to the little head of the os humeri; and, 
adly, The flat fide of its button-like head rubs and 
turns upon the fide of the coronoid ‘procefs, making. a 

VOL. I. L focket 


146 BONES OF THE 


focket there, which is called the leffer figmoid cavity 
of the ulna. | : 

3. Immediately behind the round flat head, is a nar- 
rownefs or ftraitening, called the neck of the radius; 
round this neck there is a collar or circular ligament 
(named*the coronoid ligament of the radius,) which 
keeps the bone fecurely in its place, turning in this 
ligamentous band, like a fpindle im its bufh or focket ; 
for the radius has two motions, firft accompanying the 
ulna in its movements of flexion and extenfion; and, 
fecondly, its own peculiar rotation, in which it is not 
accompanied in return by the ulna; but the ulna con- 
tinuing {teady, the radius moves, and turns the writ. 

4. Immediately under this neck, and juft below the 
collar of the bone, there 1s a prominent bump, like a 
flat button, foldered upon the fide of the bone, which 
is the point into which the biceps flexor cubiti, or bend- 
ing mufcle of the fore arm is inferted. 

s. The upper head is exceedingly {mall and round, 
while the LowER HEAD, fwells out, broad and flat, to 
receive the bones of the wrift. ‘There are two greater 
bones in the wrift, which form a large ball, and this 
ball is received into the lower end of the radius: the 
impreffion which thefe two bones make there, is pretty 
deep, and fomewhat of a boat-like fhape; whence it is 
called (like the articulating furface of the tibia), the 
{caphoid cavity of the radius; and on the edge of the 
radius, next to the thumb, the bone ends in a fort of 
peak or fharper point, which is named (though with 
very little meaning), the sryLorIp Process of the 
radius. 

So the fcaphoid cavity of the radius forms the joint 
with the wrift; but there is another {mall cavity, on 
the fide of the radius, near to the little head of the ulna, 
into which the lefler head of the ulna is received, and 
this is enclofed in a proper and diftinét capfule. The 
little head of the ulna does not defcend fo low as to 
have any fhare in forming the wrift. There are pro- 
perly two diftinct joints; the great joint of the writft, 
moving upon the radius, the other a little joint within 

, this 
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this of the radius, rolling upon the ulna, and carrying 
the wrift along with it. 


OF THE HAND AND FINGERS, 


THe wrift is the moft complex part of all the bony 
fy{tem, and is beft explained in a general way, by mark- 
ing the three divifions of the hand, into the carpus or 
wrift bones; the metacarpus, or bones that ftand upon 
the writ; and the fingers confifting each of its three 
joints. x. The carpus or wrift is a congeries of eight 
{mall bones, grouped together, into a very narrow 
fpace, very firmly tied together, by crofs ligaments, 
making a fort of ball or nucleus, a folid foundations 
or centre for the reft of the hand, 2. The metacarpus 
is formed of five long bones, founded upon the carpal 
bones, and which, departing from that centre in fome- 
what of a radiated form, give, by their fize and {trength, 
a firm fupport to each individual finger, and by their 
radiated or {poke-like form allow the fingers freer play. 
3- The fingers, confifting each of three very moveable 
joints, are fet free upon the metacarpus, fo as to fhow a 
curious gradation of moving in all thefe parts ; for the 
carpal bones are grouped together into a {mall nuclzus, 
firm, almoft immoveable, and like the nave of a wheel 3 
then the metacarpal bones founded upon this, are placed 
hke the fpokes or fellies of the wheel, and having a 
freer motion; and, laftly, the fingers by the advantage 
of this radiated form, in the bones upon which they 
are placed, move very nimbly, and have.a rotatory as 
well as a hinge-like motion ; fo that the motion is gra- 
-duated and proportioned in each divifion of the hand ; 
and eyen where there is no motion, as in the Carpusy 
there is an elafticity, which, by gentle bendings, accom- 
modates itfelf to the more moveable parts. 

The carpus, or wrist.—Looking upon the ex- 
ternal furface of the carpus, we count eight {mall bones 
difpofed in two rows, with one bone only a little re- 
moved from its rank; and we obferve that the whole 
is arched outwards, to refift Injuries, and to give 
ftrength ; and that the bones lie like a pavement, or 
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like the ftones of an arch, with their broader ends 
turned outwards. On the steel furface, again, we 
find the number of bones not fo eafily counted; for 
their fmaller ends are turned towards the palm tii the’ 
hand, which being a concave furface, the narrow ends 
of the wedges are feem huddled together in a lefs regu+ 
lar form, crowded, and lapped over each other; but 
in this hollow, the ne corner bones are more remark- 
able, projecting towards the palm of the hand, fo as to’ 
be named: procefles: and they do indeed perform the 
office of procefles ; for there arifes from the four corner 
points, a {trong crofs ligament, which binds the tendons’ 
down, and makes under it a {mooth floor or gutter 
for them to run in. 

The individual bones of the carpus are {mall, corner-" 
ed, and very irregular bones, fo that their names do‘ 
but very poorly reprefent their form. To defcribe’ 
them without fome help of drawing, or demonttration,: 
is fo very abfurd, that a defcription of each of them’ 
feems more like a riddle, than like a:ferious-leflon : it: 
cannot be underftood, and indeed it need hardly be 
remembered ; for all that is ufeful, is but to remember 
the conneétion and place, and the -particular ufes of 
each bone; in reading of which, the ftudent fhould con- 
tinually return to the plates; or he muft have the bones: 
always in his hand. 


I. ROW FORMING FHE WRIST. 


1. Os scapHorprs— The boat-like bone. This* 
name of boat-like bone, or boat-like cavity, has been 
always a favourite name, though a very unmeaning one. 
The fcaphoid bone is not worthy of notiee merely from‘ 
its being the largeft, but alfo as it forms a chief part: 
of the joint of the Pete for it is this bone which is re- 
ceived into the feaphoid- cavity of the radius; it is a 
very irregular bone, in which we need remember ort 
thefe two points, the large round furface covered with car- 
tilage, fmooth, and aniwering to the cavity in the head: 
of the radius; and the hook-like or projecting proccfs, : 
which forms one aad the corner points of the ‘carpus, 

and: 
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and gives a hold to.one corner of the ligament which 
binds down the tendons of the writt. 

2. The os LUNARE 1s named from one of its fides 
‘being fomewhat of the fhape of a half moon; it is next 
ain fize to the {caphoid bene, and is equal to it in im- 
portance; for they are joined together, to be articulated 
with the radius. This bone takkes an equal {hare in the 
joint with the fcaphoid bone; and together, they form 
a great ball, fitting the focket of the ‘radius, and of a 
dong form, fo that the wrift isa proper hinge. The 
lunated edge of the os lunare is turned towards the 
fecond row of bones, and therefore is not feen. And 
the chief marks of this bone are its greater fize, its lu- 
nated edge turned towards the fecond row, and its 
round head forming the ball of the wrif joint. 

. The os cUNEIFORME, or wedge-like bone, is 
named rather perhaps from its fituation, locked in 
among the otier bones, than ftri€tly from its form. Its 
fide forming the convex of the hand, is broader ; its 
point towards the palm of the hand is narrower : and fo 
far, we may fay, it is a wedge-like bone; but it is 
chiefly fo from its fituation, clofely wedged i in betwixt 
the lunare and pifiform bones, 

4. The os PisiFORME, 1s a {maill, neat, and round 
bone, named fometimes orBICULAR, or round bone, 
but oftener pifiform, from its refemblance to a pea. It 
is placed upon the cuneiform bone, and it ftands off 
from the reft into the palm of the hand, fo as to be the 
moft prominent of all the corner bones; of courfe it 
forms one of the corner points or pillars of that are 
under which the tendons pafs. ‘he pifiform bone is 
little out of its rank, is very moveable, and projects fo 
into the palm, as to be felt outwardly, juft at the end 
of the ftyloid procefs of the ulna; jt can be eafily 
moved and rolled about, and is the point into which is 
implanted one of the ftrong mufcles for bending the wrift. 


2. ROW SUPPORTING THE METACARPAL BONES. 


3. The fecond row begins with the TRAPEZIUM, a 
pretty large bone, which, from its name, we fhould 
L4 expect 
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expect to find of a regular fquared form ; while it has, 
in fact, the moft irregular form of all, efpecially when 
detached from the other bones. The chief parts to be 
remarked in the bone, are the great focket for the 
thumb; and as the thumb ftands off from one fide of 
the hand, this focket is rather on one fide, ‘There is 
alfo a little procefs which makes one of the corner 
points. 

6. The TRAPEZOIDES is next to the trapezium, 1s 
fomewhat like the trapezium, from which it has its 
name. It alfo refembles the cuneiform bone of the firft 
row in its fhape and fize, and in its being jammed in 
betwixt the two adjoining bones. 

7. The os MAGNUM is named from its great fize ; 
not that it is the largeft of all, nor even the largeft bone 
of the fecond row, for the unciform bone is as big ; 
but there is no other circumf{tance by which it is well 
diftinguifhed. It is placed in the centre of the upper 
row, has a long round head, which is jointed chiefly 
with the lunated hollow of the os lunare ; and this big 
head, and lunated hollow, make together a fort of 
focket, by which the fecond row moves upon the firft. 

8. The os uNcIFoRME, or hook-like bone, 1s named 
from a flat hook-like procefs, which projects towards 
the palm of the hand. This is one of the corner 
bones, and ftanding in the end of the row, it is wedged 
betwixt the os magnum of its own row, and the os 
cuneiforme of the firft row. It is large and fquared ; 
but the thing chiefly remarkable is that procefs from 
which it takes its name; a long and flat procefs of firm 
bone, fairly unciform, or hook-like, and projecting far 
into the palm of the hand, which being ‘the laft and 
higheft of the corner points, gives a very firm origin 
to the great ligament: by which the tendons of the 
wrift are bound down. 

All thefe bones of the carpus, when they are joined 
to each other, are covered with a fmooth articulating 
cartilage, are bound to each other by all forms of crofs 
ligaments, and are confolidated, as it were, ito one 
great joint. ‘They are in general, fo firm as to be 
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fearcely liable to luxation; and although one only is 
called cuneiform, they are all fomewhat of the wedge- 
like form, with their broader ends outwards, and their 
{maller ends turned towards the palm of the hand; they 
are like ftones in an arch, fo that no weight nor force 
can beat them in, if any force do prevail, it can beat 
others in only by forcing one out. <A bone ftarting 
outwards, and projecting upon the back of the hand, is 
the only form of luxation among thefe bones, and is 
extremely rare. 


METACARPUS. — The metacarpus is compofed of 
five benes, upon which the fingers are founded. ‘They 
are big {trong bones, brought clofe together at the root, 
but wider above; for the lower heads are fmall and 
flat, and grouped very clofely together, to meet the 
carpal bones. But they fwell out at their upper ends 
into big round heads, which keep the bones much apart 
from each other. Nothing cf importance can be 
faid concerning the individual bones. To fpeak of 
them individually is a mere wafte. of time. We may 
obferve of the metacarpal bones in general; 1. That 
their nearer heads being flat and fquared, gives them a 
firm implantation upon their centre or nuclzus, the car- 
‘pus; and they have fcarcely any freer motion ypon the 
carpal bones, than the carpal bones_have upon each 
other. 2. That their lower heads being larger, keeps 
the bones apart from each other; and in the interftices 
between them lie the interoffeous mufcles. 3. That their 
divergence regulates the radiated or fpreading form of 
the fingers, and gives them free play. And 4. That 
they ftill preferve the arched form of the carpal bones, 
being, with the carpal bones, convex outwardly, and 
concave inwardly, to form the hollow of the hand; 
and though they have little motion of flexion or exten- 
fion, they bend towards a centre, fo as to approach 
each other, increafing the hollownefs of the hand, to 
form what is called Diogenes’s cup. It is farther necef- 
fary to obferve, into how {mall a fpace the carpal bones 
are comprefled, how great a fhare of the hand the me- 
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tacarpal bones form, and how far down they go into 
the hollow of the hand. For I have feen a furgeon, 
who, not haying the {fmalleft fufpicion that their lower 
ends. were fo near the wrift as they really are, has, in 
place of cutting the bone neatly in its articulation with 
the carpus, broken it, or tried to cut it acrofs in the 


if 


middle. 


FINGERS.—We commonly fay, that there are five 
metacarpal bones; in which reckoning we count the 
thumb with the reft: but what is called the metacarpal 
of the thumb. is properly the firft phalanx, or the firfk 

roper bone of the thumb; fo that the thumb, regu- 
larly defcribed, has, like the ‘other fingers, three joints. 

THums.-— The firft bone of the thumb refembles 
the metacarpal bones in fize and ftrength, but it differs 
widely in being fet upon the carpus, with a large and 
round head; in being fet off from the line of the other 
fingers, {tanding out on one fide, and directly oppofed 
to them, it rolls widely and freely, like other ball and 
focket joints: it is oppofed to the other fingers m 
grafping, and, frem its very fuperior ftrength, the 
thumb is named pollex, from pollere. 3 
_ The FinceErs have each of them three bones :— 
1. The firft bone is articulated with the metacarpal bones 
by a ball and focket ; the focket, or hollow on the lower 
part of the firft finger bone, being fet down upon the 
large round head of the metacarpal bone. 2. The 
fecond and third joints of the fingers are gradually 
fmaller, and though their forms do a good deal re- 
femble the firft joint, they are quite limited in their mo- 
tions; have no rolling; are as ftri¢tly hinge joints as 
the knee or ancle are. 3. Here, as in other hinge 
-joits, the capfule is fo particularly {trong at the fides, 
as to be named lateral ligaments. When thefe lateral 
ligaments are burft or cut, the finger turns in any direc- 
tion; fo that the motions of the fingers are limited 
rather, by their lateral ligaments, than by any thing pe- 
culiar in the forms of the bones. 4. The face of each 
finger bone is grooved, fo that the tendons, pafling in 
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ie palm of the hand, run upwards along this groove 
or flatnefs -of the fingers; and from either edge 
of this flatnefs, there rifes a ligament of a bridge- like 
form, which covers the tendons Tike & heath, and con- 
verts the groove into a complete canal. 5. The laft 
joint or phalanx of each finger is flat tened, rough, and 
drawn fmaller gratiually towards the point of the fi finger 5 
and it 1s to this roughnels that the thet in and nail a dherg 
at the point. 
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‘OF .THE, TEETH *. 


ce LEE is naturally an inclination in the author of a 

fyftem to amplify fome particular fubjects, and to 
abridge, or beftow lefs attention, on others which may 
to him appear Iefs interefting or curious. To reftrain 
this tendency has been the moft irkfome tafk which I 
have felt in completing the prefent work. The growth 
and ftruCture of the teeth forms an elegant and inte- 
refting fubject of enquiry ; and it is difficult to comprefs 
the fubject, fo as to be confiftent with the arrangement 
of a fyftematic work. 

As the general nature and ufe of the teeth are fufh- 
ciently underftood, there can be no objection to our 
beginning the prefent fubject with confidering the ftruc- 
ture of the human teeth. 


OF FHE STRUCTURE OF DH. thE Tits 


A tooth confifts of thefe parts—1. The ENAMEL, a pe- 
culiarly hard layer of matter compofing the furface of the 
body of the tooth. 2. The internal part, or inner fub- 
ftance of the tooth, is lefs ftoney and hard than the 
enamel, but of a firmer ftru¢ture and more compact than 
common bone. 3. In regard to the form of the tooth, 
we may obferve, that it is divided into the crown, the 
neck, and the fangs, or roots of the tooth, which go 
deep into the jaw. There is a cavity in the body of the 
tooth, and the tube of the fangs communicates with it. 
This cavity receives veflels for fupplying the remains of 
that fubftance upon which the tooth was originally 
formed. The roots of the teeth are received into the jaw 
by that kind of articulation which was called gomphofis. 
They are not firmly wedged into the bone, for in con- 
fequence of maceration, and the deftruction of the foft 
parts, the teeth drop from the fkull. There is betwixt 
the tooth and its focket in the jaw a common periofteum, 
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Or THE ENAMEL. The furface of a tooth, that 
which appears above the gum, is covered with a very 
denfe hard layer of matter, which has been called the 
enamel *. In this term there is {ome degree of impro- 
priety, as aflimilating an animal production with a vi- 
treous fubitance, although the enamel very widely differs 


. / Oo ry a 
trom the olaffy fracture when broken. ‘Vhis matter 


beftows the moft effential quality of hardnefs on the 
teeth ; and when the enamel 1s broken off, and the body 
of the tooth expofed, the bony part quickly decays. 

_ The enamel is the hardeft production of the animal 
body. It firikes fire with {teel: in church-yard fkulls 
it is obferved to remain undecayed when the centre of 
the tooth has fallen into duft. It has been found that 
the component parts of the enamel are nearly the fame 
with thote of bone. In bone the phofphate of lime is 
depofited on the membranes, or cartilage, but this 
hardening matter of bones is a fecretion from the veffels 
of the part, and is accumulated around the veffels them- 
felves : it is {till within the controul of their action, and 
is fuffermg the fucceflion of changes peculiar to a 
jiving part. In the enamel, the pho!phate of lime 
has been depofited in union with a portion of animal 
gluten, and has no vafcularity, nor does it fuffer any 
change from the influence of the living fyftem, Al- 
though the hardening matter be principally phofphate of 
lime, a {mall proportion of the carbonate of lime enters 
into the compofition both of bone and of enamel. But 
in enamel, according to Morichiniand Gay Luffac, there 
is fluat of lime, to which ingredient thefe chemifts attri- 
bute the hardnefs of this cruft f. 

Although 


* Tn brutes there is a confiderable variety in the relative form 
of the enamel and bone of the tooth. 

+ By Mr. Hatchect’s Experiments (Philof. Tranfact. 1799) we 
learn that bone confifts of phofphate of lime, with a fmall pro- 
portion of carbonate of lime. The fhell of the crab and lob{ter 
confitts of phofphate of lime and carbonate of lime, the latter 
being in the greate(t quantity. The teftaceous fhells confit en- 
tirely of carbonate of lime. The matter of bone and teeth re 
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Although we call the earthy depofit the hardening 
matter, yet it is the union of the glutinous matter which 
beftows the extreme hardnefs, for, when the tooth is as 
yet within the jaw, and in an early {tage of its formation, 
the depofitation is foft, and its furface rough; but, by 
a change of action In the furtace, which hendiis out this 
fecretion, the firft depofitation is penetrated with gela- 
tinous fecretion, which either byt this penetration fimply, 
or, by caufing a new appofition of its parts, (its ftructure 
indeed, looks like chryfiallization,) beftows the denfity 
and extreme hardnefs on this cruft. When an anima! is 
fed with madder, the colouring matter coming, in the 
courfe of the circulation, in conta& with the earth of 
bone, is attracted by it, and is depofited upon it in a beau- 
tiful red colour. T his colouring matter penetrates more 
than injection can be made to do in the dead body ; and, 
as by ibis proceis . of feeding, the enamel is not tinged, 
we have a convincing proof that the yafcular fyftem has 
xo operation on the enamel after it is formed. 

From the compofition of the enamel, we muft be 
aware of the baneful effects of acidulated wafhes and 


fifts of phofphate of lime anda {mall portion of carbonate depofited 
in the interftice of an animal fubftance, which is of the nature 
of cartilage, and proves to be gelatine. The bones of fith differ 
from thofe of man and brutes, in the larger proportion of animal 
fubftance. Thefe chemical facts are, however, of little import to 
the anatomift, he is defirous of knowing what property of life 
thefe parts are endowed with ; whether they are formed by a final 
depofitation, or are ftil under the influence of the circulating vef- 
fels, whether they poflefs a a principle of felf-prefervation inde- 
pendent of vafcularity, or are like common dead matter altoge- 
ther out of the fyftem. 

» The formation of bone has been very fully defcribed. The for- 
gation of fhellis more like that of teeth. The teftaceous fhell! con- 
fifts of layers; the layers are formed fucceflively by fecretion from 
the animal body; and each fucceflive layer is broader than the 
preceding, anfwering to the encreafed circumference of the ani- 
mal. Reaumeur broke the fhell of a fnail, and he found that 
when he covered the furface of the creature and prevented the 
exudation, no fhell was formed. ‘There has been a queftion agi- 
tated regarding the poflibility of nutrition, without the interven- 
tion of veflels, which bears upon this poise of the nature of fhel] 
and teeth. 
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powders to the teeth: they diffolve the furface, and give 
a deceitful whitenefs to the teeth ; they erode the fur- 
face, which it is not in the conftitution of the part to 
reftore. 
OF THE CENTRAL BONY PART OF THE TOOTH. 

_ The chemical compofition, | and the manner of com- 
bination of the matter forming the central part of the 
tooth, and of the fangs, is fimilar to other bones of the 
body; but when we examine the hardnefs and the den- 
fity of the tooth, and fee that it is not even porous, or 
apparently capable of giving paflage to veflels, we doubt 
of its vafcularity, and are apt to fuppole that it holds its 
connection with the living jaw-bone by fome other tenor 
than that of vefiels, and the circulation of the blood: 
through it. The body and fangs of a tooth are covered 
with a periofteum like other bones. The valcularity 
of the periofteum, which furrounds the tooth, and the 
veflels which enter by the fangs to the cavity of the 
tooth, feem to be a provifion for fupplymg them plen- 
tifully with blood ; but on further exmination, it will 
prove to be a means only of fixing the tooth in the focket, 

and of preferving the fenfibility of the nerve in the cavity 
of the tooth. As the bony part of the tooth has often 
been coloured by feeding young animals with madder, 
the reverfe of that experiment, convinces us there 
is no circulation in the enamel; this fhould fatisfy us: 
that there is blood circulating through the body of the 
‘tooth, and that it undergoes the fame changes by ab- 
forption which the other “bones are proved to do. But’ 
thefe experiments may have been made while the teeth 
were forming by a fecretion from the pulp, and of 
courfe they might be coloured without the experiment 
affording a fair proof that the circulation continues in 
the tooth after it is formed. 


OF THE VASCULARITY AND CONSTITUTION OF THE 
BONY PART OF THE TOOTH. 

The teeth undergo changes of colour im the living 
body, to which it would appear they could not be lable 


as dead matter. ‘They become yellow, tianfparent, and 
I brittle 
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brittle with old age; and when a tooth has been knocked 
from its focket, and replaced, dentifts have obferved 
that it lofes its whitenefs, and affumes a darker hue. 

The abforption of the roots in confequence of the 
caries of the body of the tooth, and the abforption of 
the fangs of the deciduous teeth, are further alledged in 
proof of their vafeularity ; not only the preflure of the 
rifing tooth on the fangs of the temporary teeth will 
caufe an abforption of the latter, but the fangs of the 
temporary teeth will wafte and be abforbed, fo as to 
drop out without the mechanical preflure of the perma- 
nent teeth, and before they have advanced to be in con- 
taét with the former. 

The teeth feem acutely fenfible; but a little confidera- 
tion teaches us that the hard fubftance of the teeth is not 
endowed with fenfibility, and that it muft be the re- 
mains of the vafcular pulp, prefently to be defcribed, 
occupying the centre of the tooth, which being fupplied 
with nerves, gives the acute pain in tcoth-ach. It 
is as a medium communicating or abftracting heat, that 
the tooth itfelf gives pain. When wrought upon by 
the dentift, no fenfation is produced unlefs the tremor 
be communicated to the centre, or unlefs the abrading, or 
cutting inftruments, be fo plied as to heat the tooth; then 
an acute pain is produced from the heat communicated to 
-the centre ; and fo extremely cold fubftances, or liquids, 
taken into the mouth, produce pain, from the cold af- 
fe&ting the pulp through the body of the tooth. 

- As living parts, the teeth have adhefion to the peri-. 
ofteum, and are connected with their internal pulp ; 
but when they fpoil, and are eroded, the difeafe fpreads 
inwardly, probably deitroying the life of the bony part 
of the tooth, the progres of which difeafe is marked by 
a change of colour penetrating beyond the caries towards 
the centre of the tooth. When this difcolouration has 
reached the internal furface, the pain of tooth-ach is ex- 
cited ; the pulp, vafcular and fupplied with nerves, in- 
flames, from a want of accordance with the altered ftate 
of the tooth, juft as the dead furface of a bone will 
inflame the central periofteum and marrow. ‘The ex-* 
treme pain produced by this ftate of the tooth probably 
proceeds 


OF THE TEETH. 15g 


proceeds from the delicate and fenfible pulp {welling in 
the confinement of the cavity of the tooth. 

In caries of the teeth, the body of the tooth is dif- 
coloured deep in its fubftance long before the pulp of 
the central cavity is expofed by the progrefs of the 
caries. No exfoliation, or exoftofis, takes place upon 
that part of the tooth which is above the gum, which 
may be owing to the mere compadinels of the offific 
depofitions ; for we know that the bones of greateft 
denfity are the moft apt to yield altogether to difeafed 
action, and die, inftead of throwing off their furface 
in exfoliations, or taking any other variety of difeafed 
action. 

In the further confideration of this fubje&, there are 
circumftances which will make us doubt of there being 
vafcular action in the teeth, and perhaps incline us to 
believe that they poffefs a lower degree of life, and are 
lefs fubje& to change than other parts. Suppofing the 
bony part of the tooth to be vafcular, and to poffefs the 
_ principle of life, is not the firm adhefion and contact of 
the enamel to the body of the tooth a curious inftance 
of a part deftitute of life adhering to the furface of a 
living part, without producing the common effects of 
excitement and. exfoliation, or inflammation, in the 
latter? Is the enamel, though not a vafcular part, pof- 
fefled of fome quality which diftinguifhes it from fo- 
reign matter, or is the bony part of the tooth pofleffed 
ef fo low a degree of vafcular action, that it is not ex- 
cited by the contact and adherence of the enamel? We 
muf{t fuppofe that fome accordance fubfifts between the 
enamel, body, or fang of the tooth, and the gums. 

In rickets, and molities offium, and other difeafes of 
debility in which the body waftes, or the growth is re- 
tarded, the growth of the teeth is not retarded in the 
one cafe, nor are the grown teeth altered in their form or 
properties in the other. ‘This appears to me to fupport 
the idea of there being a diftinction in the economy be- 
tween the manner of the formation of the teeth, and of 
common bone. ‘The effects which we perceive in the 
bony fyftem under thefe difeafes, are produced by the 

activity 
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activity of the abforbents prevailing over the action of 
the red veflels; while in the teeth no fuch effeé can 
take place, if they are formed by a depofition of bony 
matter which is not re-abforbed, nor fubjeé to the re- 
volution of depofition and re-abforption, which takes 
place in other parts of the body... Accordingly, we find 
in rickets;.where the hardeft bone yields, where the 
jaw-bone itfelf is diftorted or-altered in its form, that the 
teeth remain diftinguifhed for their fize and beauty. 
In molities offium, I have found the teeth loofe, but 
hard in their fubftance. In rickets the teeth are large, 
and perfectly formed, while the jaws are ftinted and 
interrupted in their growth. ‘he confequence of this is, 
that the teeth form a larger range than the jaw, and 
give a characteriitic protuberance to the mouth. 

When an adult tooth of one jaw is loft, there appears to’ 
be a growth of the tooth of the oppofite jaw ; but I be- 
lieve the tooth only projects from its focket a little fur- . 
ther, in confequence of the want of that preflure to which 
itis naturally accommodated. ‘The teeth of the rodentia 
are wafled by attrition and feemto grow. ‘This is indeed 
a growth, but it is of the nature of the firft formation 
of the tooth proceeding from the pulp *. 

A very curious circumitance is defcribed by Haller, 
Buffon, Blumenbach, and others:—an iron ball is 
found in the fubftance of the tooth of an elephant, 
the bone of the tooth furrotinding the ball. ‘There is one 
example of this in the collection of Monro, and I have 
given an etching of a {fpecimen which I poflefs. Blu- 
menbach gives a {till more interefting example of a leaden’ 
ball immerfed in ivory. Now it is evident that a ball, 
perfect in its form,could not be {truck into the folidtooth. 
On ftriking bone, a leaden bullet is flattened or made 
quite irregular in its fhape, of which I have many exam-" 
ples before me. ‘The ball muft have pierced’ the pulp, 
or got into the cavity of the tooth when forming, fo as’ 
to be encrufted and furrounded withthe bony depofition 
from the pulp. | 

The roots of the teeth are fometimes found enlarged, 

* See the ingenious Inaugural Differtation’of Dr. Blake. 
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diftorted, or with exoftofis formed upon them. Again 
the cavity of the tooth is found filled up with what 
appears to be new matter, or around the fangs we 
often find a {mall fac of pus, which is drawn out 
in extracting the tooth. Neverthelefs, in thefe ex- 
amples of difeafe, there are no unequivocal marks 
of vafcular action in the tooth; the unufual form,,. 
or exoftofis of the roots, is produced by an original 
defect in the formation. The filling up of the cavity 
of the tooth is caufed in the fame way, or by the re- 
fumed oflific action of the pulp, in confequence of the 
difeafe and deftruction of the body of the tooth ; and the 
abfceffes which furround the fangs are caufed by the 
death of the tooth, in confequence of which it has loft 
its fympathy with the furrounding living parts, and 
becomes a fource of irritation like any other foreign 
body. 

We mutt conclude, that the whole of the phenomena 
difplayed in the formation, adhefion, and difeafes of the 
teeth, fhow them to be poflefled of life, and that they 
have a correfpondence or fympathy with the furround- 
ing parts. But are we prepared to acquiefce in the 
opinion of Mr. Hunter, that they poffefs vitality while 
yet they have no vafcular action within them? We na- 
turally fay, how can fuch vitality exift independently 
of a circulation? But there are not wanting examples 
of an obfcure and low degree of life exifting in animals 
ova, or feeds, for feafons without a circulation; and if 
for feafons, why not for a term of life? We never 
obferve the animal economy providing fuperfluoulfly ; 
and fince there is no inftance to be obferved in which 
the teeth have fhown a power of renovation, why 
fhould they be poffeffed of vafcularity and action to no 
ufeful end? All that feems neceflary to them is, that 
they fhould firmly adhere without acting as_a foreign 
and extraneous body to the furrounding parts, and 
this, vitality, without vafcular action, feems calculated to 
provide. 
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OF THE FORMATION AND GROWTH OF THE TEETH. 


In the jaws of a child newly born, there are con- 
tained two fets of teeth as it were in embryo : the deci- 
duous, temporary, or milk teeth; and the permanent 
teeth. The neceflity for this double fet of teeth evi- 
dently is to be found in the incapacity of alteration 
of fhape or fize in the teeth, as in other parts of the 
body ; the fmaller teeth, which rife firft, and are 
adapted to the curve and fize of the jaw-bone of 
an infant, require to be fucceeded by others, larger, 
ftronger, and carrying their roots deeper in the jaw. 

Each tooth is formed in a little fac, which lies be- 
twixt the plates of bone that form the jaw-bone of the 
foetus, or child, under the vafcular gum, and con- 
nected with it. | | 

When we open one of thefe facs at an early period 
of the formation of the tooth, a very curious appearance 
prefents itfelf: a little thell of bone is feen within the 
fac, but no enamel is yet formed. Upon raifing the 
fhell of bone, which is of the fhape of the tooth, and is 
the outer layer of the bony fubftance of the tooth, a foft 
vafcular f{tool, or pulp*, is found to have been the 
mould on which this outer layer of offific matter has 
been formed ; and a further obfervation will lead us to 
conclude, that this bony part of the tooth is in the pro- 
grefs of being formed by fucceffive layers of matter 
thrown out from the furface of this vafcular pulp; 
though many have explained the formation of the tooth, 
by fuppofing that the layers of this pulp were fucceflively 
offified. 

If we now turn our attention to the ftate of thofe teeth 
which we know to be later of rifing above the gum, we 
fhall find the offification fill lefs advanced, and a mere 
point, or perhaps feveral points of the depofited matter 
on the top of the pulp. 


The pulp, or vafcular papilla on which the tooth is 


* Le noyau, la coque, or le germe de Ja dent, by the French 
authors. 
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formed, has not only this peculiar property of offifica- 
tion, but, as the period of revolution advances, where 
it forms the rudiments of the molares for example, its 
bafe fplits fo as to form the mould of two, three, or four 
fangs, or roots ; for around thefe divifions of the pulp 
the offific matter is thrown out fo as to forma tube, 
continued downwards from the body of the tooth. 
Gradually, and by fucceflive layers of matter on the 
infide of this tube, it becomes a ftrong root, or fang, 
and the bony matter has fo encroached on the cavity, 
that only a fmall canal remains, and the appearance of 
the pulp is quite altered, having fhrunk in this narrow 
fpace. 

: We have faid that the tooth forming on its silos or 
vafcular bed, is furrounded with a membrane giving the 
whole the appearance of a little fac. This membrane 
has alfo an important ufe. It is vafcular alfo as the pulp 
is, but it is more connected with the gums, and receives 
its veffels from the furface, while the pulp, lying under 
the fhell of the tooth, receives its blood-veflels from that 
branch of the internal maxillary artery which takes its 
courle in the jaw. 

The enamel is formed after the body of the a 
has confiderably advanced towards its perfect form. It 
is formed by a fecretion from the capfule, or membrane, 
which invefts the teeth *, and which is originally conti- | 
nuous with the lower part of the pulp. The enamel is 
thicker at the point, and on the body of the tooth, than at 
its neck. Mr. Hunter fuppofed that the capfule always 
fecreting, and the upper part of the tooth being formed 
firft, it would follow, of courfe, that the point and body 
of the tooth would be covered with a thicker depofition ; 
but it rather appears that that part of the fac oppofite to 
the upper part, and body of the tooth, has a greater 
power of fecreting, being in truth more vafcular and 


fpongy ; for the whole of the body of the bony part 


* This outer fac has been called chorion, from the numerous 
weffels diftributed upon it. See Heriffant. 
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of the tooth is formed before the enamel invefts the 
tooth. 

We are indebted to M. Heriflant for much of the 
explanation of the manner in which the enamel is 
formed. He defcribes the fac *, its attachment to the 
pulp, and to the neck of the teeth,—as the tooth ad- 
vances to its perfect form, the fac alfo changes. At 
firft it is delicate and thin, but it thickens apace. And 
he afferts, that if after this progrefs is begun you exa- 
mine the inner furface of it with a glafs, you will per- 
ceive it to be compofed of little veficles in regular order, 
and which fometimes have a limpid fluid contained in 
them. ‘This liquid exuded upon the furface of the teeth 
he fupppofes to form the enamel. He explains alfo 
how this fac, originally invefting the body and neck of 
the tooth, being pierced by the edge of the tooth, and 
the tooth rifing through it, is inverted, and by {till keep- 
ing its connection with the circle of the crown of the 
tooth, rifes up in connection with the gum, and in 
fome degree forms the new gum which furrounds the 
tooth. 

The fac which enclofes the rudiments of the tooth 
confifts of a double membrane. The outer mem- 
brane is of a loofer texture, and vafcular; the inner 
is valcular alfo, but delicate and foft. Mr. Hunter 
faid, that while the tooth is within the gum, there 
is always a mucilaginous fluid like the finovia in the 
jomts between this membrane and the pulp of the tooth. 
I do not imagine that the enamel is produced by the 
concretion of this humor, which we may find at any 
period of the growth of the body of the tooth;. but 
that the fecreting furface changes the nature of its 
acon, when the bone of the tooth is perfected in its 
outer layer. 


© Pofambhle o4e% a une petite bourfe fermée. 
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OF THE TEETH OF SOME QUADRUPEDS. 


This fubje€t of the formation of teeth would be in- 
complete if we left unexplained the peculiar ftructure of 
the teeth of gramenivorous animals. 

Mr. Corfe, in a curious paper in the Philofophical 
Tranfactions of London for the year 1799, defcribes the 
grinding tooth of an elephant in the following terms: 
In defcribing the ftructure of the grinders,-it muft be 
obferved, that a grinder is compofed of feveral dif- 
tinct lamine or teeth, each covered with its proper 
enamel ; and that thefe teeth are merely joined to each 
other by an intermediate fofter fubftance, acting like 
cement. 

The ftru@ture of the grinders, even from the firlt 
glance, muft appear very curious, being compofed of a 
number of perpendicular laminee, which may be confi- 
dered as fo many teeth, each covered with a ftrong 
enamel, and joined to one another by the common offeous 
matter. This bemg much fofter than the enamel, wears 
away fafter, by the maftication of the food; and, ina 
few months after fome of thefe teeth cut the gum, the 
enamel remains confiderably higher, fo that the furface 
of each grinder foon acquires a ribbed appearance, as if 
originally formed with ridges. 

The pulp of gramenivorous animals is not fhaped like 
that which forms the human tooth; it confifts of feveral 
procefles united at their bafe. The capfule has alfo pro- 
ceffes which hang into the interftices of the pulp; the 
pulp formis a fhell of bone which in time covers it. The 
proceffes of the capfule, which of courfe hang into the in- 
ter{tices of this layer of bone (which has taken the exact 
form of the pulp), form over the bone layers of enamel. 
The tooth nowconfifts of conical proceffes of bone, united 
at their roots, and the furfaces of thefe procefles have de- 
pofited on them the enamel. Vhe membraneous produc- 
tions of the capfule having completed the enamel, change 
the nature of their fecretion fomewhat, and throw out a 
bony matter, which Dr. Blake has called the cru/fa petro/a. 
By the formation of this laft matter of the tooth the pro- 
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ceffes which fecrete are encroached upon fo much, that 
they fhrink altogether, and into the place left by them 
after they have loft their power of fecreting, foreign 
matter is fometimes introduced by maftication *. 

The effect of this formation & to make the layers of 
the enamel pervade the whole fubftance of the tooth, 
the better to make it ftand againft the continued attrition 
neceflary in the grindmg and rumination of the herbi- 
verous and gramenivorous animals. From this ftruc- 
ture of gramenivorous teeth, the human incifors are 
the moft remote. ‘The grinders have a form which 
approaches towards it. 


OF THE GROWTH OF THE SECOND SET OF TEETH, 
AND THE SHEDDING OF THE FIRST. 


The firft, or deciduous fet of teeth, being adapted 
only for the jaws of a child, are deftined to be fhed, and 
to give place to the adult, or permanent fet of teeth. 
Accordingly, in obferving the progrefs of the formation 
of the firft teeth, the rudiments of the fecond may alfo 
be feen in the foetus of the feventh or eighth month ; 
and in the fifth and fixth month after birth, the offifica- 
tion begins in them. ‘The rudiments of the perma- 
nent teeth may be obferved even when the fac is very 
fmall, and appear like a filament {tretching up to the 
neck of the fac of the deciduous teeth ft. Thefe facslie 
on the inner fide of the jaw-bone, and when further ad- 
vanced, the necks of the two facs (both as yet under 
the gum) are united; but when the firft teeth are 
fully formed, and have rifen above the gum, the al- 
veolar procefles have been at the fame time formed 
around them, and now the facs of the permanent teeth 
have a connection with the gums through a fiall fora- 
men im the jaw-bone, behind the {pace through which 
the firft teeth have fhot. 

* Sce a paper of Mr. Home’s in the Phylofophical Tranfadiions, 
and Dr. Blake’s Inaugural Differtation, 

tT See the plate of the Teeth. . 
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The opinion entertained, that the fecond fet of teeth 
pufh out the firft, 1s erroneous, for the change on the 
deciduous and the growing teeth feems to be influenced 
by laws of coincidence indeed, but not of mecltanical 
action. Sometimes we obferve the falling tooth wafted 
at the root, or on the fide of the fang, by the preflure 
of the rifing tooth. Now here we fhould fuppofe that 
the newly-formed tooth fhould be the moft apt to be ab- 
forbed by the preflure of the root of the deciduous 
tooth, did we not recollect that the new tooth is invefted 
with the hard enamel, while the preflure on the other 
is upon the the bony root. But there is more than this 
neceflary to the explanation of the fhedding of the 
teeth, for often the fang is wafted while the tooth ad- 
heres only by the gum, and the permanent tooth 
has made little progrefs in its elevation, and has not 
prefled upon it. This decay and walting of the fangs 
of the teeth looks more like a fatistaCtory proof of their 
vafcularity, than any other change to which they are 
fubject. | 

Yet there feems to be no reafon why we fhould not 
fuppofe, that as the rudiments of the teeth rife into 
action at a particular time, and form the bony centre 
of the tooth, the decompofition fhould be effected by 
fimilar laws ; that ata particular period the tooth fhould 
decay, and that the decay of the tooth fhould begin with 
the deftruétion of the fangs. Either the bony part of 
the tooth has a tendency to diffolution, independently of 
a circulation of blood through it, and that as the roots 
waite the furrounding vafcular parts abforb its fub- 
{tance ; or the furrounding vafcular fubftance operates 
on the tooth diffolving, and abforbing it, as it is faid a 
dead bone is abforbed, when placed upon an ulcer. 

It is no proof of the firft fet being pufhed out by the 
fecond fet of teeth, that if the permanent teeth do not 
rife, the firft will remain, their roots unwafted and firm 
even to old age; for {till I contend, that there is an 
agreement and coincidence betwixt the two fets of teeth 
in their changes, and alfo in the alveoli, by which they 
are furrounded ; but this is not produced by the prel- 
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fure of the rifing teeth. When a dentift. fees a tooth. 
feated out of the proper line, and draws it, and finds 
that he has made the miftake of extraéting the adult 
tooth, letting the milk tooth remain, he muft not ex- 
pect that the milk tooth will keep its place, for the con- 
trary will happen ; 1f will in general fall out. 

The old and the new teeth are lodged in diftin&. com- 
partments of the jaw-bone, and what is more curious, 
their alveoli are diftin@, for as the roots of the firit 
teeth decay, their alveolar procefles are abforbed, 
while again, as the new teeth rife from their deep feat in 
the jaw-bone, they are accompanied with new alveoli 5 
and the chief art of the dentift in thifting the feat. of the | 
teeth, is gradually to pufh them along the jaw, notwith- 
{tanding the bony partitions or alveoli and _proceifes, 
fo as to bring them into equal.and feemly lines. It is 
curious to obferve, that the alveoli will by the falling out 
of one tooth, or the operation of wedging betwixt the 
teeth, change their place in the jaw. 

When a tooth is loft, it appears as if the fpace it 
occupied were partly filled up by an increafed thicknefs 
of the adjacent teeth, and partly by the lengthening of 
that which is oppofite: indeed, this appearance has been 
brought as a proof of the continual growth of teeth. 
But there is a fallacy in the obfervation ; for when the 
fpace appears to have’ become narrow by the approxi- 
mation of the two adjacent teeth, it is not owing to any 
increafe of their breadth, but to their moving from that 
fide where they are well fupported to the other fide 
where they are not. ¥or this reafon they get an in- 
clined direction ; and this inclination may be obferved 
in feveral of the adjoining teeth *. 

No circumftance can better illuftrate how perfec the 
dependence of the alveoli is upon the teeth, than that 
of their being thrown off with them in extenfive exfo- 
ations. I have a fpecimen of this in my collection, 
where the whole circle of the alveolar procefles and 
teeth is thrown off. ‘This happened after the confluent 


*'Mr. J. Hunter, 
fmall- 
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fmall-pox. I think I recollect a fimilar cafe occurring 
to Dr. Blake. In thofe tumors which arife from the 
alveoli and gums, ‘fillmg the mouth with a cancerous 
mafs, and foftening the upper part of the jaw, there is 
no eradicating the “difeafe but by taking away the whole 
adventitious part of the jaw which belongs to the teeth, 
and leaving only the firmer bafe. But even this opera- 
tion will be too often unfuccefsful. 

The tranfplanting of teeth prefents another very in- 
terefting phenomenon. A tooth recently drawn, and 
placed accurately into a focket from which one has been 
taken, will adhere there: nay, it will even adhere to 
any living part, as in the comb of a cock. This, how- 
ever, proves only that the tooth poffeffes vitality ; for 
after it is taken from the natural focket, if it be kept any 
time it will not adhere; it has becomea dead pari, and 
the living fubftance refufes to unite with it. Again, 
and in oppofition to this, is it not very extraordinary 
that a tooth may be burnt by chemical agents, or the 
actual cautery, down to the centre, and yet retain its 
hold ; or that the body of the tooth may be cut off, 
and a new tooth fixed into it by a pivot ? Had the teeth 
any vafcular action, this torturing would caufe re-action 
and difeafe in them. Sometimes the moft terrible effects 
‘are produced by thefe operations, as tetanus, abfcefs in 

the jaws, &c,; but this happens in confequence of the cen- 
tral nerve being brutfed by the wedging of the pivot in the 
cavity of the tooth, or by the roots of the tooth becoming, 
as dead bodies, a ‘Gade of irritation to the furrounding 
fockets. 

We may conclude that the teeth are peculiar in their 
fubftance and {tructure, in the manner of their growth 
and nutrition; and, as they are diftiné from the other 
bones of the fyftem in their form and connections, fo 
are they peculiar in the degree of vitality they enjoy. 

Or THE cums. — The necks of the teeth are fur- 
rounded by the gums, a red, vafcular, but firm fub- 
{tance, which covers the alveolar proceffes. ‘To the 
bone and to the teeth the gums adhere very ftrongly, 
but the edge touching the tooth is loofe. The De 
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have little fenfibility in their healthy and found ftates © 
and by maftication, when the teeth are loft, they gain 
a degree of hardnefs which proves almoft a fubftitute for - 
‘the teeth. The ufe of the gum is chiefly to give firm- _ 
nefs to the teeth, and at the fame time, to give them 
that kind of: fupport which breaks the jar of bony con- 
tact. Like the alveolar procefs, the gums have a fecret 
connection with the ftate of the teeth. Before the milk- 
teeth appear, there is a firm ridge which runs along the 
gums *, but this is thrown off, or waftes with the rifing 
‘of the teeth: and as the teeth rife the proper gums 
grow, and embrace them firmly. The gum is firm, and 
in clofe adhefion, when the teeth are healthy ; loofe, 
fpongy, or fhrunk, when they are difeafed. ‘The only 
means of operating upon the general ftate of the teeth 
is through the gums; and. by ‘keeping them im a {tate 
of healthy action, by the brufh and tinures, the dentift 
fixes the teeth, and preferves them healthy’; but when 
they are allowed to be loofe and fpongy, and fubject to 
frequent bleeding, (which is improperly called a {cors 
butic ftate,) the teeth become loofe, and the gums 
painful. If a healthy tooth be implanted in the jaw, 
the gum grows up around it, and adheres to it; but if 
it be dead or difeafed, the gum ulcerates, loofens, and 
fhrinks from it; and this fhrinking of the gums is foon 
followed by the abforption of the focket. 

From the diforder of the teeth, the gums are fubject 
to many difeafes; fome of them troublefome, fome 
dangerous, or at leaft giving rife to dangerous difeafes. 
They {well from tooth-ach and inflammation of the 
centre of the tooth (parulis), or form tumors from the 
fide of the tooth (epulis). Often fuppuration follows 
thefe fwellings ; and the matter making its way by the 
fide of the jaw, and deftroying the alveoli, troublefome 
fiftulee are the confequence. The accumulation of 
tartar on the teeth is the caufe of an ulceration and 
wafting of the gums, in the end very injurious to the 
teeth. The foft, fpongy, and bleeding tumors which 


* See Heriffant. i 
arife 


OF THE TEETH. 71 


arife from the gums, are in fact difeafes of the bone, 
or rather the peculiar charactteriftic of the difeafe of the 
alveoli, and of the cancelli of the jaw-bone; and can- 
not be cured but by a practice which reaches to the 
root and origin of the difeafe. , 


OF THE FIRST AND SECOND SET OF THE TEETH. 


Before we obferve the clafling of the adult teeth, we 
mutt attend to the two fets of teeth, the infantine or de. 
ciduous teeth, and the adult or permanent teeth. 

The firft fet of teeth are twenty in number: thefe are 
divided into three clafles; the INCISORES, four in each 
jaw; the cusPIDATI, two in each jaw; and the mo- 
LARES, four in number in each jaw. 

The teeth of a child generally appear in this order: 
firft the central incifores of the lower jaw pierce, the 
gum. In a month after, perhaps, their counterparts 
appear in the upper jaw. ‘Thefe, in a few weeks are 
fucceeded by the lateral incifores of the lower jaw; 
then the lateral incifores of the upper jaw, though fons. 
times the lateral incifores of the upper jaw appear before 
thofe of the lower jaw. ‘The growth of the teeth is not 
after this in a regular progreflion backwards, for now 
in{tead of the cufpidati, which are immediately lateral “s 
the incifores, the anterior molares of the lower jaw 
fhow their white furface above the gum about the 
fourteenth or fifteenth month. . Now the cufpidati 
pierce the gum ; and, laftly, the larger molares make 
their appearance, the teeth of the lower jaw preceding 
thofe above. he laft tooth does not rife till the becin- 
ning of the third year. 5 

he teeth do not always cut the gum in this order ; 
but it is the more regular and common one 
When the teeth appear in irregular fucceflion, more irrj- 
tation and pain, and more of thofe fymptoms which are 
ufually attributed to teething, are faid to accompany 
them. 

The deciduous fet of teeth terminates with the rifing 
of the fecond molaris ; for the third molaris being formed 


about 
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about the eighth year, when the jaw is advanced to. 
wards its perfect form, is not fhed, but is truly the firft 
permanent tooth. The molares of the adult are pro- 
perly the permanent teeth (immuUTABILEs ), for they alone 
arife in this part of the jaw, and remain in their original 
places ; yet we muft recollect that, in oppofition to Al- 
binus, in this arrangement, it is more common to {peak of 
the whole fet of the adult teeth as the immutabiles. 

In the fixth and feventh years the jaws have fo much 


{paces are left betwixt them, and ‘they begin to fall out, 
giving place to the adult teeth. But the fhedding of 
the teeth is byno means regular in regard to time; the 
child is already no longer in a ftate of nature, and a 
thoufand circumftances have fecretly affected the health 
and growth. The teeth even fall out three years earlier 
in one child than in another: nay, fo frequently are 
fome of them retained altogether, that it would appear 
neceflary to be affured of the forward {tate of the adult 
tooth before the tooth of the firft fet fhould be thought- 
lefsly drawn. 

The jaw-bones are {till fo fmall, that the fecond fet of 
teeth muft rife flowly and in fucceflion, elfe they would 
be crowded into too {mall a circle, and of courfe turned 
from their proper direction. 

The incifores of the under jaw are loofe com- 
monly when the anterior of the permanent molares 
are thrufting up the gum. ‘The permanent central 
incifores foon after appear, and in two or three 
months more thofe of the upper jaw appear. In three 
or four months the lateral incifores of the lower jaw are 
loofe, and the permanent teeth appear at the fame 
time with the anterior molares. The lateral incifores of 
the upper jaw follow next ; and in from fix to twelve 
months more, the temporary molares loofen, the long 
fangs of the cufpidati retaining their hold fome time 
longer. | 

Lhe anterior molaris and the cufpidati falling, are 
fucceeded about the ninth year by the fecond of the bi- 
cufpides and the cufpidati. The pofterior of the bicufpides 

take 
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take the place of the anterior of the molares about the 
tenth or eleventh year. ‘The fecond permanent molares 
do not appear for five or fix years from the commence- 
ment of the appearance of the permanent teeth. The laft 
of the molares, or the dens fapientize, appears from the fif- 
teenth to the twentieth, or even to the twenty-fifth year. 


CLASSES’ OF THE* ADULT TEETH. 


The teeth at full maturity are thirty-two in number *, 
and they are divided into thefe clafles, iei/ores, cu/pi- 
dati, bicufpides, and molares. 

The incifores are eight in number, four in each jaw : 
they are of the fimpleft form, their edges are even, and 
laterally they contract equally to the neck : they are gib- 
bous, forward, and flightly concave on the infide; their 
roots are fimple. ‘The incifores of the upper jaw are 
larger and {tronger; thofeof the lower jaw are {maller, 
neater, and for the moft part evenly fet, while the teeth 
of the upper jaw are more frequently irregular from their 
greater fize, and their being crowded together. 

The cufpidati | are four in number, one lateral to the 
incifores of each jaw. ‘They are ftronger than the laft 
in their form; thicker at the bafe in the gum ;-more con- 
vex forward, and terminate with a notched central 
point. ‘They are called the canine teeth. The canine 
tooth in man rifes a very little above the level of the 
other teeth, fo that it does not prevent the lateral or 
grinding motion. In carnivorous animals it projects, 
anda fpace is left for it in the oppofite jaw. This form 
of the canine teeth locks the jaws when the teeth are 
clofed, fo that there can be no lateral motion. In brutes 
having u/s they are turned out of the mouth ; they are 
not for taking prey, but procuring roots and fuch kind 
of food, though at the fame time, formidable weapons 
of defence; the pofition of the tufk does not interfere 
with the lateral motion of the jaw, nor intercept maf- 
tication. 

* From twenty-eight to thirty-two in number.—Hunter. 


¢ Dentes canini, or the eye teeth, from their place of original 
lodgment in the upper jaw. 
Next 
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* Next in order from the fymphyfis of the jaw rife the 
bicufpides, the fourth and fifth teeth. Thefe are eight in 
number, and accurately refemble each other. ‘Taking 
one, we may obferve that it is flattened laterally, anfwering 
to the flat fide of the root, and that the crown termi- 
nates in two. acute points: the internal of thefe points, 
even when not worn down, is the leaft. Vhe fecond 
bicufpis is often wanting. ‘The bicufpides are very often 
called the anterior grinders. Their roots are fingle, 
or appear like two fangs united; or the firft bicufpis 
has in general two fmall fangs, or is rather forked ; the 
others feldom more than one. ‘Their roots are oftener 
’ curved than thofe of the other teeth. 

The firft and fecond grinders are nearly alike. The 
body of thefe forms almoft a fquare; generally five 
points project from their grinding furface, which makes 
an irregular cavity in the centre: often fome leffer 
tubercles, or points, are to be obferved at the bafe of the 
larger ones. The neck of the tooth is but little con- 
tracted. ‘There are two fangs, one foreward, the other 
backward, with their edges turned outward ; their ex- 
tremities are broad, often bifurcated, and fhorter than 
thofe of the bicufpides. There are two cavities to each 
fang leading to the general cavity in the body of the 
tooth. The fangs at their middle part are generally bent 
a little backward. ‘The upper grinders have three di- 
verging fangs, and they are more pointed, and have but | 
ene canal. They are directly under the floor of the 
maxillary finus. | 

The jaw acquires its full proportion about the age of 
eighteen or twenty, when the third molaris, or the dens 
fapientia, makes its appearance. ‘This tooth is fhorter 
and fmaller, and is inclined more inward than the others. 
Its fangs are lefs regular and~ diftincét, being often 
{queezed together. From the cufpidati to the laft grinder, 
the fangs are becoming much fhorter; and from the 
firft incifor to the laft grinder, the teeth fland lefs out 
from the fockets and gums. 
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BOOK. II. 


OF THE MUSCLES. 


CHAP.-1. 


MUSCLES OF THE FACE, EYE, AND EAR, 


I. MUSCLES OF THE FACE. 


HE OCCIPITO FRONTALIS is a broad and thin muf- 

cular expanfion, which covers all the upper part 
of the cranium. It confifts of two bellies, with an 
intermediate fheet of flat tendon. The one belly covers 
the occiput, the other covers the forehead, and the 
tendinous expanfion covers all the upper part of the 
head ; by which it has happened that the moft eminent 
anatomifts, as Cowper (p.29.) have mifnamed its 
tendon, pericranium ; many have reckoned it two. dif 
tinct mufcles, viz. the ocCIPITAL and FRONTAL, while 
others (becaufe of a fort of rapha, or line of divifion in 
the middle of each belly), have defcribed four mufcles, 
viz. two frontal, and two occipital mufcles. But it is 
truly a double bellied mufcle ; and the broad thin 
tendon, which belongs equally to both bellies, lies 
above the true pericranium, and flides upon it.. The 
mufcle is therefore named, with ftrict propriety, oc- 
cipito-frontalis, fometimes EPICRANIUS, fometimes Br- 
VENTER, OF DIGASTRICUS CAPITIS. 

Oricin.—The occipital portion is the fixed point of 
this mufcle arifing from the upper ridge of the oc- 
cipital bone, and covering the back part of the head, 
from the maftoid procefs of one fide, round to that on 
the oppofite fide of the head. And by the perpendi- 

cular 
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cular ridge of the occiput, it is marked with a flight 
divifion in the middle. 

INseRTION. — The fore belly of the mufcle which 
covers the forehead, is fixed more into the fkin and 
eye-brows than into the bone : it is flightly attached to 
the bone, near the inner end of the orbitary ridge, 
and efpecially about the inner corner of the eye, and 
the root of the nofe, by a fmaller and acute pointed 
procefs ; but ftill its chief attachment is to the eye-lids 
and fkin. 

The TENDON or thin MEMBRANEOUS expanfion 
which joins the two bellies, is exceedingly thin : it has 
on its inner fide, much loofe cellular fubftance, by 
which, though attached to the true pericranium, it 
flides eafily and {moothly upon it ; but its outer furface 
is‘ fo firmly attached to the fkin, and its fore belly 
adheres fo firmly to the eye-brows, that it is very dif-. 
ficult to diffect it clean and fair. : 

I -confider the occipital belly as the fixed point, 
having a firm origin from the ridge of the bone ; its 
frontal belly has the loofe end attached, not to the os 
frontis, but to the eye-brow and {kin, and its office, that 
of raifine the eye-brows, wrinkling the forehead, and 
corrugating the whole of the hairy fcalp, like that 
mufcle under the fkins of animals, which fhrinks when 
they are cold or rudely touched, and by which they 
fhake off flies or infects. But it 1s a mufcle more 
employed in exprefling paflions, than in performing 
ufeful motions, and it is often fo thin, as hardly to be 
perceived. In fome it is entirely wanting, and many 
who have the muicle, have no command nor power 
over it. 

There is a {mall, neat, and pointed flip of the occipito 
frontalis, which goes down with a peak towards the 
nofe, and is inferted into the fmall nafal bone. This 
procefs, being much below the end of the eye-brow, 
muft pull it downwards ; fo that while the great mufcle 
raifes the eye-brow and {kin of the forehead, this {mall 
nafal flip pulls the eye-brow downwards again, reftoring 


it to its place, and fmoothing the fkin. It may be con- 
fidercd 
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fidered as the antagonift of the great occipital and 
frontal bellies, and might almoft be defcribed as a 
diftin& muifcle. 

I. The coRRUGATOR SUPERCILII is another. flip 
which might be fairly enough referred, like this, to the 
occipital mufcle ; but being in many fubje&s particu- 
larly ftrong, it is belt defcribed as diftngt *. The lower 
end of the nafal flip of the occipito frontalis is fixed to 
the nafal bone. ‘Che lower end of the little flip, the 
corrugator fupercili, is fixed into the internal angular 
proceis ; and from the inner angle of the eye, the fibres 
{weep round the edge of the orbit, and going obliquely 
upwards and outwards, are fo mixed with the fibres of 
the frontal mufcle, and of the orbicularis oculi, where 
thefe two touch each other, that it is doubtful to which 
of thefe greater mufcles this little one might be moft 
properly referred. So this flip of oblique fibres, rifing 
from the mner angle of the eye, and being fixed into 
the eye-brow, alfo antagonizes the occipito frontalis, 
and drawing the eye-brows together, and wrinkling the 
fpace betwixt them, is very rightly named corRuUGA- 
TOR SUPERCILII. | 

lil. OrBICULARIS OCULI, Or PALPEBRARUM, IS a 
neat and regular mufcle, furrounding the eye, and 
covering the eye-lids in a circular form. It is exceed> 
mely flat and thin; is about an inch in breadth; lies 
immediately under the {kin of the eye-lids, and is im- 
mediately attached to them, and but little conne&ted 
with the bone. It has one {mall tendon in the mnetr 
corner of the eye, which is both its origin and infer. 
tion ; for it begins and ends nit. ‘This fmall tendon 
is eafily felt through the fkin in the inner corner of the 
eye. It arifes by a little white knot from the nafal 
procefs of the upper jaw-bone. Its fibres immediately 
become mufcular, and {pread out thin over the upper 
eye-lid. They pafs over it to the outer corner of the 
eye, where they crofs a little, and having covered juit 
the edge of the temple with their thin expanded fibres, 

* Te lies entirely under the frontal mufcle: it as firmer and 
{moother in its fibres. C.B. " Fits ‘iy abicn Ne 

VOL. I. N they 


178 MUSCLES OF THE 


they return in a circular form round by the lower eyes 
lid to the point from whence they had fet out. This 
is, in all its courfe, a very thin mufcular expanfion, 
with regular orbicular fibres. It is rather a_ little 
. broader over the lower eye-lid, extends itfelf a little 
upon the face beyond the brim of the focket, both at 
the temple, and upon the cheek ; and its fibres crofs 
each other a little at the outer angle ; fo that fome, 
underftanding this crofling as a meeting of fibres from 
the upper and from the lower mulfcle, have defcribed 
it as two femicircular mufcles. And thofe fibres which 
are next to the tarfus or cartilaginous circle of the eye- 
lids, were diftinguifhed by Riolan, under the title of 
MUSCULUS CILIARIS. Our name expreffes the com- 
mon opinion, that it is a circular mufcle, whofe chief 
point or fulcrum is in the inner corner of the eye, and 
which ferves as a {phincter for clofing the eye. It 
{queezes with fpafmodic violence, when the .eye is in- 
jured, as by duft. And by its drawing down the eye- 
lids fo firmly, it prefies up the ball of the eye hard into 
the focket, and forces, the lachrymal gland that is within 
the focket, fo as to procure, a flow of tears. 

IV. LevATOR PALPEBR/E SUPERIORIS.—This fmall 
mutcle arifes deep within the focket, from the margin 
of that hole which gives paflage to the optic nerve. It 
begins by a {mall flat tendon in the bottom of the optic 
cavity, becomes gradually broader as it goes over the 
eye-ball ; it ends in the eye-lid, by a broad expanfion of 
mufcular fibres, which finally terminate in a fhort flat 
tendon. It lies under the orbicularis palpebre, is in- 
ferted. into the whole length of the cartilage of the 
tarfus, and raifes and opens the upper eye-lid. And the 
divifion of the orbicularis oculi into two, by the older 
anatomifts, was a confequence of their not knowing of _ 
the true levator palpebree, and their not being able to 
defcribe any mufcle by which the upper eye-lid could 
be raifed, except the upper half of the orbicularis. 

The occipito frontalis, but efpecially its occipital 
belly, raifes the eye-brows ; the pointed flip of the fame 
mufcle pulls them downwards ; the corrugator pulls 

| | them 


FACE, EYE, AND BAR. 179 


them dire&tly inwards, and knits the brows; the levator 
palpebrz opens the eye-lid, and the orbicularis oculiclofes 
the eye. Whether certain fibres from the platifma-my- 
oides, (a thin flat mufcle which mounts from the neck, 
over the cheek, ) may not pull down the lower eye-lid, or 
whether fome ftraggling fibres, arifing from the zygoma, 
may not have the appearance of a depreflor of the lower 
eye-lid, it is not neceflary to determine, fince there is 
no regularly appointed mufcle, and the lower eye-lid is 
almoft immovable, at leaft in man. 


MUSCLES OF THE NOSE AND MOUTH. 


V. LEVATOR LABII SUPERIORIS and ALA NASI. 
Cowper defcribes the levator labu fuperioris as an ir- 
regular production of the frontalis, extending along the 
noftrils. But it is a neat and delicate mufcle, which 
arifes, by a fmall double tendon, from the nafal procefs 
of the upper jaw-bone, clofe by the tendon of the or- 
bicularis oculi. It is one little fafciculus of mufcular 
fibres’ above ; but as it approaches the nofe, it {preads 
out broader, dividing into two fmall fafciculi, one gf 
which is implanted into the wing or cartilage of the 
nofe, and the other, pafling the angle of the nofe, goeg 
to the upper lip: thus it is pyramidal with its pbafe 
downwards, and was named pyramidalis by Cafferius, 
Winflow, and others. It is called by Cowper dilator 
alee nafi ; it raifes the upper lip, and {preads the noftrils 
wide, as is obferved in a paroxylm of rage, or in 
a{thmatics. 

VI. The levator labii fuperioris proprius, is diftin- 
guifhed by the name of levator proprius, becaufe there 
are two others; one belonging to the angle of the 
mouth, and confequently to both lips ; and one common 
to the lip and noftril. 

The levator proprius is often named mufculus in- 
civus, beaufe it arifes from the upper jaw, juft above 
the incifores, or cutting teeth, and confequently juit 
under the edge of the orbit : it is broad at its origin ; 
it lies flat, and runs downwards, aad obliquely inwards, 
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to the middle of the lip, till it meets its fellow juft in 
the filtrum*. It pulls the upper lip and the feptum of 
the nofe directly upwards. 

Vl. The LEVATOR ANGULI orRIs, is called alfo 
LEVATOR COMMUNIS LALIORUM, becaufe’ it operates 
equally on both lips. It is named caninus ; for as 
the laft-enamed mufcle rifes from the upper jaw-bone 
above the incifores or cutting teeth, this arifes above 
the canini or dog teeth, or above the firlt grinder, by a 
very fhort double tendon. The exaét place of its 
origin.is half way betwixt the firft grinder and the infra 
orbitary hole: it is mixed with the orbicularis oris, at 
the corner of the mouth, fo that it raifes the angle of 
the mouth upwards. 

Vill. The zycomaticus Major has nearly the 
fame direction and ufe with this one: for it arifes from. 
the cheek bone near the zygomatic future ; runs down- 
wards and inwards to the corner of the mouth ; is 2 
long and flender mufcle, which ends by mixing its 
fibres with the orbicularis oris and the depreffor of 
the lip. | 
* TX. The zvcomMaricus MINoR arifes a little higher 
upon the cheek bone, but nearer the nofe ; it is much 
flenderer than the laft, and is often wanting. 

It is the zygomatic mufcle that marks the face with 
shat line which extends from the cheek bone to the 
corner of the mouth, and which is fo {trong in many. 
The zygomatic mufeles pull the angles of the mouth 
upwards as in laughter ; or one of them diftorts the 
mouth, whence the zygomatic mufcle has gotten the 
name es diftortor oris ; the {trong action of the mutcle 
is particularly feen in laughter, rage, grinning. 

~ X. Buccinator. ‘The buccinator was long thought 
to. be'a mufcle of the lower jaw, arifing from the upper 
alveoli, and inferted into the lower alveoli to pull the 
jaw upwards ; but its origin and infertion, and the 
direction of its fibres, are quite the reverfe of this. For 
a large flat mufcle, which forms, in a manner, the 

© The filtrum is the fuperficial gutter along the upper lip from 


the partition. of the nofe to te oe of of lip. 
. . walls 


FACE, EYE, AND EAR. 18 


walls of thé cheek, arifes chiefly from the coronoid pro- 
cefs of the lower jaw-bone, and partly alfo from the 
end of the alveoli or focket procefs of the upper jaw, 
clofe by the pteregoid proceis of the fphenoid bone; 
it arifes alfo from the upper jaw; it goes forwards with 
direct fibres to be implanted into the corner of the 
mouth ; it is thin and flat, and iorms the walls of the 
cheek ; it is perforated in the middle of the cheek by 
the duct of the parotid gland. Thefe are its principal 
ufes; that it flattens the cheek, and fo affifts in fwallow- 
ing liquids: that it turns, or helps to turn, the morfel 
in the mouth while chewing, and prevents it getting 
-without the line of the teeth: in blowing wind inftru- 
ments, it both receives and expels the wind: it dilates 
like a bag, fo as to receive the wind in the cheeks; and 
it contracts upon the wind, fo as to expel the wind, and 
to {well the note: In blowing the {trong wind inftru- 
ments, we cannot blow from the lungs, for it ftreffes 
the breathing, but referve the air in the mouth, which 
we keep continually full; and from this it is named, from 
blowing the trumpet, the BUCCINATOR. : 

XI. DEPRESSOR ANGULI ORIS.— The depreffor an- 
euli oris is a neat {mall triangular mufcle, and is indeed 
very commonly named MUSCULUS TRIANGULARIS LA- 
BIoRUM, from its fhape. ‘The bafe of the triangle is at 
the line of the lower jaw, where the mufcle rifes with a 
fat flefhy head about an inch in breadth. It grows 
{fmaller gradually as it rifes towards the corner of the 
mouth, where it is implanted, jmall almoft ma point, 
and dire€tly oppofite to the zygomatic and levator muf- 
cles ; and as the zygomatic mufele makes a line from the 
cheek down to the angle of the mouth, this makes a 
line from the chin up to the corner of the mouth. It is 
chiefly active in expreffing the paffions, and gives form 
to the chin and mouth. In cheerful motions, as laugh- 
ter, fmiling, &c., the zygomatics and levators pull the 
angles of the mouth upwards. In fear, hatred, revenge, 
contempt, and the angry paffions, the triangulares pull 
the corners of the mouth downwards; and, at the place 
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where thefe meet, there is formed a fort of rifing at the 
angle of the mouth: for a great many tendons are 
crowded into this one point; the zygomatic, levator, 
depreffor, and orbicularis oris mufcles meeting and 
crofling each other. at this place. 

XII. The pEPRESSOR LABII INFERIORIs is a fmall 
mufcle, the difcovery of which Cowper claims for himfelf. 
It is a fmall mufcle, lying on each fide of the chin, which, 
with its fellow, refembles very much the levators of 
the upper lip. The depreffor labii inferioris arifes on 
each fide of the chin, from the lower jaw-bone, under 
the line of the triangular mufcle. It goes obliquely up- 
wards and inwards, till it meets its fellow in the middle. 
of the lip; and where the mufcles of the oppofite fide 
meet, there is a little filtrum or furrow on the lower lip, 
as on the upper one. It mixes its fibres with the orbi- 
cularis, and its ufe is to pull the lip downwards: each 
muicle is of a fquare form, and thence has been often 
named QUADRATUS GEN &, the {quare mufele of the chin. 

XIII. The orspicuLaRis oriIs, or mufcle round the 
mouth, is often named CONSTRICTOR ORIS, SPHINC- 
TER OF OSCULATOR. It is very regular; it is an inch 
in breadth, and conftitutes the thicknefs of the lips: it 
lies in the red part of the lips, and is of a circular form 
furrounding the mouth after the fame manner that the 
orbicularis oculi encircles the eye. We fee a degree of 
crofling in the fibres at the angles of the mouth, whence 
it has been confidered by many, not as.a circular mufcle, 
but as one confilting of two femicircular mufcles, the 
SEMI ORBICULARIS fuperior, and sEMI ORBICULARIS 
INFERIOR. Its fixed points are the two angles of the 
mouth; at that {welling which is formed by the union 
of the zygomatic, triangular, and other mufcles, part 
of it takes origin from the alveolar procefs of the canine 
teeth. The chief ufe of this mufcle is to contra& the 
mouth, and antagonize the other mufcles which I have 
jutt defcribed. Often a {mall flip runs up from the 
middle of the upper lip, to the tip of the nofe; it is the 
NASALIS LABII SUPERIORIS of Albinus; it lies exadtly 
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in the furrow of the filtrum, and is occafionally a 
levator of the upper lip, or a depreffor of the tip of the 
nole. : 

Thefe mufcles of the nofe and lips, are not ufeful 
merely in exprefling the paflions ; that is but a fecondary 
and accidental ufe, while their great office is to perform 
thofe continual movements, which breathing, fpeaking, 


chewing, fwallowing, require. ‘There are mufcles for 


opening the mouth in various directions, which are all 
antagonized by this one, the orbicularis oris. The le- 
vator labi fuperioris, and the depreffor labii inferioris, 
feparate the lips and open the mouth. ‘The levator an- 
guli oris, along with the zygomatic mufcles, raifes the 
~cheek, and dilates the corners of the mouth. The 
buccinator pulls the corner of the mouth directly back- 
wards, opening the mouth. ‘The angularis oris alfo di- 
lates the mouth, pulls the angles of the mouth down- 
wards and backwards, and forms it into a circle, if the 
others act at the fame time; but the orbicularis oris is 
the largeft and ftrongeft (formed as it were, by the fibres 
of all thefe, taking a new direction, and turning round 
the lips), fhuts the mouth, and antagonizes them all, 
and from an opening as wide as the mouth can require, 
fhuts the mouth at pleafure, fo clofely, as to retain the 
very breath againft all the force of the lungs. It is the 
true antagonift of all the other mufcles, and they and 
the orbicularis, mutually re-a€t on each other, in alter- 
nately opening and clofing the mouth. This pheno- 
menon of the orbicularis mufcle, dilating to fuch a wide- 
nefs, and in an inftant clofing the mouth again, with 
fuch perfect accuracy, as to retain the breath, puts to 
nought all the vain calculations about the contra¢tion of 
mufcles, as that they can contract no more than one 
third of their length ; for here is an infinite contraction, 
fuch as no procefs can meafure. _ It isa paralyfis of thefe 
mufcles that fo often occafions a hideous diftortion of. 
the face; for when the one fide of the body falls into 
palfy, the mufcles of one cheek ceafe to att; the 
mu{cles of the other cheek continue to act with their 
ufual degree of power, This contraction of the amere 
. N 4 a! 
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of one cheek, excites alfo the orbicularis oris to act, 
and fo the mouth is purfed up, and the lips and angles 
of the mouth are drawn towards one fide. 

There are fome fmaller mufcles, which, lying under 
thefe, could not be defcribed without danger of contu- 
fion; as— 

XIV. The pEPRESSOR LABI! SUPERIORIS and ALA 
NASI, which is very fmall, and lies concealed under the 
other mufcles.. It rifes from the gum or focket of 
the fore teeth, and thence is named by Winflow, inci- 
ficivus medius. It goes into the root of the noftril and 
pulls it, and of courfe, the upper lip down, and is named 
by Albinus and Cowper, conftrictor vel compreffor alz 
nafi. 

_XV. The consTRICTOR NASI, or compreffer of the. 
nofe, is a fmall {cattered bundle of mufcular fibres, 
which crofles the wings, and goes to the very point of 
the nofe; for one arifes from the wing of the nofe on 
each fide, and meets its fellow in the middle ridge, 
where both are fixed into the middle cartilage, or into 
the lower point of the NAsAL bones meeting with the 
peak of the frontal mufcle, or its fcattered fibres. But 
this mufcle is fo diffiicultly found, that when Cowper faw 
it diftin@tly marked in Bidloe’s1 ath table, he confidered it 
as a fiction, having fought for it very carefully, but in vain. 

And XVI. The LevAToR MENT!, which arifes from 
the lower jaw, at the root of the cutting tooth, has 
been named INCISIVUS INFERIOR. It is inferted into 
the fkin, on the very centre of the chin: by its contrac- 
tion it draws the centre of the chin into a dimple; and 
from its moving the under lip at the fame time, it is 
named LEVATOR LABII INFERIORIS. 


MUSCLES OF THE EXTERNAL EAR. 


-"THoucu perhaps not one of ten thoufand has the 
power of moving the outward ear, yet there are many 
thin and fcattered fibres of mufcles about the root of 
the cartilage of the ear, to which we cannot refufe the 
name and diftinétion of mufcles; and which ferve, in- 


deed, 
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deed, to indicate, that nature had intended a degree of 
motion, which, perhaps by the manner of covering the 
heads of children, we may have loft. But in a few, 
thefe fafciculi of fibres, have not the form only, but the 
ufes of mufcles. The celebrated Mr. Mery, was wont, 
when lecturing on this fubject, to amufe his pupils, fay- 
ing, pleafantly, ‘‘ that in.one thing, he furely belonged 
to the long ear’d tribe;’”’ upon which, he moved his 
ears very rapidly, backwards and forwards *. 

XVII. SupERIOR AURIs Is named attollens becaufe it 
lifts the ear upwards: it isa very thin, flat expanfion, 
which can hardly be diftinguifhed from the fafcia of the 
temporal mufcle, upon which it lies; it arifes broad and- 
circular, from the expanded tendon of the occipito fron- 
talis, and is inferted nai:row into the root of the cartila- 
einous tube of the ear. 

XVII]. ANTERIOR AURIS Is a very delicate, thin, and 
narrow expanfion, arifing about the zygoma, or rather 
from the fafcia, with which the zygoma is covered; it 
is implanted round the cartilaginous tube at its root. 

XIX. The posterior auris is alfo a fmall mufcle, 
very delicate and thin; but the anterior rifes in one fmall 
and narrow flip only, while this, the pofterior, rifes com- 
monly, in three narrow and diftindt flips, from about the 
place of the maftoid procefst; whence it is often named 
TRICEPS AURIS. It goes directly forwards to be im- 
planted into the concha. It is named RETRAHENS 
AURIS from its office. 

But there are {till other mufcles enumerated, which 
are not for moving the outward ear upon the head, but. 
for moving, or rather giving tenfion to the cartilages of 
the outward ear. ‘Thofe fibres, are merely mufcular. 
menibranes, which have none of the marks nor offices 
of true mufcles ; they have feldom flefhy fibres, and the 
parts upon which they lie are fixed. Heifter denies 
them the title of mufcles, and calls them mufcular 
membranes only. 

The ring and other bendings of the outward ear, 


-*® Vide Palfin, who was his pupil. The celebrated Albinus: 
could move his ears. 


+ Fibre carnew tran{verfe, a nobis defcripte. Vausatva. 
are 
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are called helix and antihelix, tragus and antitragus; 
and this determines the names of thefe ambiguous 
fibres, which are fometimes found. lying upon thefe 
circles of the outward cartilage, juft under the fkin. — 

XX. The MuUSCULUS HELICIS MAJOR. lies upon the 
upper, or fharp. point of the helix, or outward ring. — 

XXI. Hexicis minor rifes lower than the former, 
upon the fore part of the helix. | 

XXII. The rracicus lying upon the concha, and 
ftretching to the tragus. 

XXII. The anrrrracicus lies in the antitragus. 

XXIV. And, laftly, There is the TRANSVERSUS 
Auris of Albinus. 


MUSCLES OF THE EYE-BALL. 


The - eye-ball is entirely. farrounded by mufcles, 
-‘which turn it in. all. direétions. There is one mufcle 
on either fide, one above, and one below; thefe arife 
from the very bottom of the focket, fpread. out upon 
the ball of the eye, and are implanted into its forepart, 
where the expanfions of their colourlefs tendons form 
what is called the white of the eye. Now thefe four 
mufcles, coming the ftraight courfe from the optic 
foramen to the anterior part of the eye-ball are cal- — 
led the recti, or ftraight mufcles: for ther pulling 
is from the bottom of the focket. But there are two 
other mufcles which are named the oblique mufcles, be- 
caufe they pull from the edges of the focket, and turn 
the eye obliquely ; for they go in a direction exadtly op- 
pofite to the recti. The recti come direily forwards, 
from the bottom of the orbit; thefe go obliquely 
backwards, from the edge of the orbit; one rifes 
from the lower edge of the focket, and goes backwards 
under the eye-ball ; the other rifes indeed, along with 
the recti, in the bottom of the focket, but it has a carti- 
Jaginous pulley on the very edge of the focket, at its 
upper part ; and its {mall round tendon firft runs through 
this pulley, and then turns down upon the eye, and goes 
backwards ; fo that the ftraight mufcles, prefs down 
the eye-ball deep into the focket, while the oblique 

| g mut{cles, 


FACE, EYE, AND EAR. 1897 


mufcles, bring the eye-ball forwards, pulling it outwards 
from the focket. : 

The trueft defcription of the recti, is as of one muf- 
cle, fince their only variety is that difference of place, 
which is exprefled by the name of each. They all 
agree in thefe chief circumftances, that they arife by 
flat, but {mall tendons, round the margin of the optic 
hole, arifing from the cirele of that hole, or rather 
from the periofteum there ; and there being one above, 
one below, and one on either fide, they completely fur- 
round the optic nerve, and adhere to it. They are 
neat and delicate mufcles, which gradually expand each 
into. a flefhy belly, ,which furrounds and covers the 
middle of the ball of the eye. They ftill go on expand- 
ing, tillthey at lait terminate, each in a broad, flat, and 
very white tendon, which covers all the fore part of the 
eye, up to the circle of the lucid cornea or window ; and 
their white and fhining tendons form that enamelled- 
like part, which lies without the coloured circle, and 
which is named the white of the eye, or the TUNICA 
ALBUGINEA, as if it were abfolutely a diftinct coat. 

Now, the only difference in thefe ftraight mufcles, 
is in refpect of length; for the optic nerve enters the 
eye, not regularly in the centre, but a little towards 
the inner fide, fo that the reétus internus, or mufcle 
neareft the nofe, is a little fhorter. The rectus exter- 
nus, or mufcle neareft to the temple, is a little longer : 
But the rectus fuperior, and the re¢tus inferior are of 
equal length. The ufes of thefe mufcles are exceedingly 

laittencf: 
XXV. The recTus suPERIOR, lifting the eye directly 
upwards, is named the MUsCULUS ATTOLLENs, the 
LEVATOR OCULI or SUPERBUS, as expreflive of haugh- 
tinefs and pride. ' 

XXVI. And the recrus INFERIOR, which is directly 
oppofite to it, is named DEPRIMENS OCULI or HUMILIS, 
as exprefling modefty and fubmiffion. 

KXXVII. TherectTus INTERNUS is called ADDUCENS, 
as carrying the eye towards the nofe, or BIBITQRIUS, 
becaufe it directs the eye to the cup. X 

} An 
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And (XXVUHI.) the rnecrus EXTERNUS, the outer? 
flraight mufcle, as it turns the eye away, is named AB- 
DUCTOR OCULI, OF INDIGNABUNDUS, exprefling anger 
or fcorn. Such 1s the effect of thefe mufcles, that when 
they aét in fucceflion, they roll the eye; but if they 
aé& all at once, the power of each is balanced by the 
action of its oppofite mufcle, and the eye is immovably 
fixed. So that fometimes in our operations, when 
the couching needle approaches the eye, fear comes 
upon the patient, and the eye is fixed by a convul- 
five action, more firmly than it could be by the inftru- 
ments, or by the finger ; fo that the fpeculum oculi 
is after fuch an accident of no ufe. The eye con- 
tinues fixed, during all the operation, but it is fixed 
in a moft dangerous way, by a power which we cannot 
controul, and which fometimes, when our operation is _ 
for extracting one of the humours only, fqueezes out 
the whole. | 

XXIX. The osLiguus supEerior arifes along with 
the reéti in the bottom of the eye above, and towards 
the inner fide, directing its long tendon towards the inner 
angle of the eye ; and there it paffes its tendon through 
that pulley, whofe hollow I have marked in defcribing 
the os frontis, as under the fuperciliary ridge, and near 
to the inner corner of the eye. It arifes by 2 finall 
tendon like one of the re&ti; it goes over the upper 
part of the eye-ball, a long and flender mufcle, whence 
it is often named LoNGIssImus oCcULI, the longeft 
mufcle of the eye. It forms a {mall fmooth round ten- 
don, which pafles through the ring of the cartilaginous 
pulley, which is m the margin of the focket. ‘Fhe 
pulley is above the eye, and projeéts farther than the 
moft prominent part of the eye-ball, fo that the tendon 
returns at an acute angle, and bends downwards before 
it can touch the eye-ball. And it not only returns 
backwards in a direction oppofite to the recti mufcles, 
but it flips flat under the body of the rectus fuperior, 
and is fpread out under it upon the middle or behind 
the middle of the eye, viz. about half way betwixt 

the 
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the infertion of the rectus, and the entrance of the optic 
nerve. 

XXX. The oBL1QuUS INFERIOR is, with equal pro- 
priety, named the mufculu breviflimus ocull. [Tt is dis 
rectly oppofite to the obliquus fuperior, in form, place, 
office, &c., for it arifes from the nafal procefs of the jaw- 
bone, in the lower edge of the orbit, at the inner corner 
of the eye: it is fhort, flat, and broad, with a ftrong 
flefhy belly : it goes obliquely backwards and outwards, 
lying under the ball of the eye; and it is inferted broad 
and flat into the ball, exactly oppofite to the infertion of 
the obliquus fuperior mufcle. 

Thefe two mufcles roll the eye, whence they are 
named mufculi circumagentes, or amatoriti. But they 
have {till another important office, viz. fupporting the 
eye-ball, for the operation of its ftraight mutcles; 
for when the obliqui act, they pull the eye for- 
wards, the ftraight mufcles refift, and the infertion of 
the oblique mufcles at the middle of the eye-ball be- 
comes, as it were, a fixed point, a centre or axis round 
which the eye-ball turns under the operation of the 
recti mufcles. ‘The conjoined effect of the oblique 
-mufcles is to bring the eye-ball forwards from the focket, 
as in ftraining the eye to fee at fome diftant point. 
The particular effet of the upper oblique mufcle is 
not to bring the eye forward, but to roll the eye fo as 
to turn the pupil downwards, and towards the nofe. 
And the particular effect of the lower oblique mufcle 
is to reverfe this action, to turn the eye again upon its 
axis, and to direct the pupil upwards and outwards ; 
but the fucceffive actions of all thefe mufcles move the 
eye in circles with gradations fo exquifitely fmall, and 
with fuch curious combinations as cannot be explained 
by words, 
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MUSCLES OF THE LOWER JAW; THROAT, AND 
TONGUE. 


MUSCLES OF THE LOWER JAW. 


pe lower jaw requires mufcles of great power to 
grind the food; and accordingly it is pulled up- 
wards by the ftrong temporal, mafleter, and pteregoid 
mufcles ; but in moving downwards, the jaw almoft falls 
by its own weight, and having little refiftance to over- 
come, any regular appointment of mufcles for pulling 
down the jaw, is fo little needed, that it is pulled down- 
wards by mufcles of fuch ambiguous office, that they are 
equally employed in raifing the throat, or pulling down 
the jaw, fo that we hardly can deteruaiae to which they 
belong ; for the chief mufcles of the throat, coming 
from the lower jaw, muft, when the jaw is fixed, pull up 
the throat, or when the throat is fixed, deprefs the jaw. 
XXX. The TEMPORAL MUSCLE is the great mufcle. 
of the jaw. It arifes from all the flat fide of the parietal 
bone, and from the f{phenoid, tersporal, and frontal bones, 
in that hollow behind the eye, where they meet to form 
the fquammous future. It arifes alfo from the inner 
furface of that {trong tendinous membrane which is ex- 
tended from the jugum to the femicircular ridge of the 
parietal bone. ‘The fibres are bundled together and 
prefled into a fmall compafs, fo that they may pafs under 
the jugum: there they take a new hold upon the inner 
furface of the jugum ; the mufcle-is of courfe pyra- 
midal, its rays converging towards the jugum ;. its muf- 
cular wee are intermixed with {trong tendinous ones ; 
it is particularly tendinous, where it pafies under the 
jugum ; and it has both ftrength and protection from 
that tendinous plate which covers it in the temple. 
Its infertion is into the horn of the lower jaw-bone ; ; not 
ae into the tip of the horn, but embracing it all 
round, 
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round, and down the whole length of the procefs, fo as 
to take the firmeft hold. |  bionsy 
. XXXI. The masseter is a fhort, thick, and flefhy 
mufcle, which gives the rounding of the cheek at its back 
part. It arifes from the upper jaw-bone, at the back 
of the antrum, and under the cheek-bone, and from the 
lower edge of the zygoma. It lies upon the outfide of 
the coronoid procefs, covering the branch of the lower 
jaw quite down to its angle. It is particularly ftrong, 
has many mafly bundles of flefh, interfperfed with tendi- 
nous {trings ; the parotid gland lies on its upper part, 
and the du& of the gland (as it croffes the cheek) lies 
over this mufcle. ‘The jaw is very firmly pulled up 
by thefe two, which are its moit powerful mufcles ; and 
when we bite, we can feel the temporal mufcle {welling 
on the flat part of the temple, and this the mafleter upon 
the back part of the cheek. 

XXXIV. XXX. The two prerRecolIp MUSCLES 
(of which there are four in all, two on either fide) are 
named from their origin in the pteregoid procefies of the 
{phenoid bone.. The preREGOIDEUS INTERNUs is that 
one which rifes from the internal or flatter pteregoid 
procefs, and which goes downwards and outwards to 
the angle of the jaw on its infide. Vhe prerecoipeus 
EXTERNUs arifes from the external -pteregoid procefs, 
and goes not downwards, but almoft dire€tly out- 
wards, and is implanted high in the jaw bone, juft under . 
its neck, and connected with its capfular ligament. 
Now the pteregoideus internus defcending to be fixed to 
the angle of the jaw, is longer and bigger, and is 
named PTEREGOIDEUS MAJOR. ‘The external one 
going directly acrofs, and rather backwards, has lefs 
{pace to traverfe, is fhorter, and is named PTEREGOIDEUS 
MINOR. 

The jaw is moved chiefly by thefe mufcles ; the tem- 
poralis acting upon the coronoid procefs like a lever, 
the mafleter a€ting upon the angle, and before it, and 
the pteregoideus internus balancing it within, like an in- 
ternal mafleter fixed to the infide of the angle. All 
thefe pull ftrongly upwards for biting, holding, and 


tearing, 
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_ tearing with the teeth; and the external or leffer pte- 
regoid mufcle going from within outwards, pulls the 

jaw from fide to fide, and performs the motion of 
grinding. 


MUSCLES OF THE THROAT AND TONGUE, 


The muscues of the THROAT and ToNGUE cannot 
be underftood without a previous acquaintance with cer- 
tain cartilages and bones, which form the bafis of the 
throat and tongue, and the centre of thofe motions 
which we have next to defcribe. | 

The os HyorpEs is a {mall bone refembling in fhape at 
leaft the lower jaw-bone. It has a middle thicker part, 
named its bafis, which is eafily felt outwardly ;-it corre- 
fponds in place with the chin, and during life it is diftin- 
guifhed about an inch below the chin, the uppermoft of 
the hard points which are felt in the forepart of the throat. 
Next, it has two long horn-like proceffes, which go back- 
wards along the fides of the throat, called the cornua, 
or horns of the os hyoides, and which are tied by a long 
ligament, to the ftyloid procefs of the temporal bone. 
And, laftly, it has fmall cartilaginous pieces or joinings, 
by which the horns are united to the bafis; and often 
in the adult this joining is converted into bone. At this 
point, where the two horns go backwards, like the legs 
of the letter U, there are commonly, at the griftly part 
of the os hyoides, two fmall perpendicular. proceffes 
which ftand up from the joinmg of the horns to the 
body, and thefe are named the appendices of the os 
hyoides or the lefler cornua. 

Now, this os hyoides forms by its bafis the root of 
the tongue, thence it is often named the bone of the 
tongue. It forms at the fame time a part of the larynx, 
which is the colleGtion of cartilages forming the top of 
the trachea, or windpipe; and it carries upon it that 
cartilage named epiglottis, which, like a valve, prevents 
any thing getting down into the windpipe. Its horns 
extend along the fides of the throat, keeping the open- 
ings of the windpipe and gullet extended, as we would 


5 keep 


LOWER JAW, THROAT, AND TONCUE. 193 


keep a bag extended by two fingers. The chief muf- 
cles of the tongue and of the windpipe arife from its 
body; the chief mufcles of the gullet arife from its 
horns, and efpecially from their points ; it receives the 
chief mufcles which either raife or deprefs the throat ; 
and it is the point d’appui, or fulcrum for all the muf- 
cles of the throat and tongue, and the centre of all their 
motions. It is the centre of the motions of the tongue, 
for it is the origin of thefe mufcles which compofe 
chiefly the bulk of the tongue, of the motions of ‘the 
trachea or windpipe, for it forms at once the top of the 
windpipe, and the root of the tongue, and joins them 
together ; of the motions of the pharynx or gullet, for 
its horns furround the upper part of the gullet, and 
join it to the windpipe ; and it forms the centre for all 
the motions of the throat in general : for mufcles come 
down from the chin to the os hyoides, to move the 
whole throat upwards; others come up from the fter- 
mum, to move the throat downwards; others come 
obliquely from the coracoid procefs of the fhoulder 
blade, to move the throat backwards, while the os 
hyoides {till continues the centre of all thefe motions. 
The TRACHEA, Of WINDPIPE, is that tube which 
conveys the air to the lungs; and the larynx is the 
head or figured part of that tube which is formed like a 
flute for the modulation of the voice, and confifts of 
cartilages, that it may ftand firm and uncomprefled, 
either by the paflage of the food, or by the weight of 
the outward air; and that it might refift the contrac- 
tion of the furrounding parts, ferving as a fulcrum for 
them in the motions of the jaw, tongue and gullet. 
Its cartilages are, firft, the scuTIFORM, or THYROID 
cartilage, which is named frem its refemblance to a 
fhield, or rather it is like the flood-gates, or folding 
doors of a canal, the meeting of the two fides being in 
the middle line of the throat. ‘This prominent line 
of the thyroid cartilage is eafily felt in the middle of 
the throat, is about an inch in length, and makes that 
tumour. which is called the pomum Adami. The flat 
fides of the thyroid cartilage form the fides of the flute- 
VOL. Ie 0 part 
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part of the trachea. And there are two long horns at 
its two upper corners, which rife like hooks above the 
line of the cartilage, and are joined to the horns of the 
os hyoides, and two fimilar but fhorter hooks below, 
by which it embraces the cricoid cartilage. | 

The cRICOID CARTILAGE is next to the thyroid, and 
below it ; it is named from its refemblance to a ring : 
It is indeed like a ring or hoop, but it is not a hoop 
equally deep in all its parts, it is fhallow before, where 
it ekes out the length of the thyroid cartilage, and is 
deeper behind, where it forms the back of this flute-like 
top of the trachea; it is the top ring of the trachea, and 
the lower ring of the larynx or flute-part of the wind- 
pipe. And upon its back, or deeper part, are feated 
thofe two {mall cartilages, which, with ther ligaments, 
form the opening for the breath. 

The ARYTENOID CARTILAGES are two fmall trian- 
gular bodies, feated within the protection of the thyroid _ 
cartilage. ‘They are foolifhly defcribed with cornua 
ridges and furfaces, when they are fo {mail that nothing 
further can be obferved of their forms, than that they 
are fomewhat conical; that the bafe or broad part of 
each fits down upon the upper edge of the cricoid car- 
tilage at its back ; that the point of each ftands direGtly 
upwards, and is a very little crooked, or hook-like ; 
that ftanding, as they do, a little apart from each other, 
they form together an opening fomething like the fpout 
of a ewer, or ftrouped bafon, whence their names. And 
thefe cartilages being covered with the common mem- 
brane of the throat, which is thick, and full of mucous 
glands, the opening gets a regular appearance with 
rounded lips: From thefe cartilages to the back part 
of the thyroid cartilages, ligaments are extended ; 
over thefe ligaments the lining membrane of the larynx 
is laid, and, betwixt the arytenoid ligaments is formed 
the chink or rima glottidis; viz. the opening of the 
windpipe, ‘The voice is, in a confiderable degree, 
formed by the motion of thefe cartilages and their liga- 
ments, and the action of the mufcles of the arytenoid car- 
tilages are fo exquifitely minute, that for every changing 
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_ of the note (and there are fome thoufand gradations in 
_ the compafs of the voice,) they move in a proportioned 
degree. 

The EPIGLoTTISs is a fifth cartilage of the trachea, 
belonging to it both by connection and by office. It is 
a broad triangular cartilage, not fo hard as the others, 
very elaftic, and fo exactly like an artichoke leaf, that 
no other figure can reprefent it fo well. Its office is to 
defend the opening of the glottis. It is fixed at once to 
the os hyoides, to the thyroid cartilage, and to the root 
of the tongue, and it hangs obliquely backwards over 
the opening of the rima, or chink of the glottis; it is 
fufpended by little peaks of the membrane, which we 
call ligaments of the glottis, and it is faid to be raifed or 
deprefled by mufcles, which yet are not very fairly de- 
{cribed. But the rolling of the morfel which is fwal- 
lowed, and the motion of the tongue, are fufficient to 
lay it flat over the rima, fo that it is a perfect guard upon 
the windpipe. 

Then this is the conftitution of the larynx. It is of 
hard cartilages to refift compreflion, and of a flute. 
form at its opening, to regulate the voice. The THy- 
ROID cartilage is the great one, the chief defence be- 
fore, and which has edges flanting far backwards, to 
defend the opening of the larynx. The cricorp car- 
tilage, which forms the upper ring of the trachea, fup-. 
ports the arytenoid cartilages, and by its deepnefs bee 
hind raifes them fo, that the opening of the glottis is 
behind the middle of the great thyroid cartilage, and in 
the deepeft part of it, well defended by its projecting 
wings. ‘The aryYTENOID cartilages form the rima glot-, 
tidis, the chink by which we breathe ; which, as it is 
narrower or wider, modulates and tunes the voice; the ° 
opening of which is fo exquifitely moved by its mufcles 
in finging, widening or contracting in moft delicate de- 
grees, and which 1s fo fpafmodically fhut by the fame 
mufcles when it is touched by a drop of water, or by a 
crumb of bread; but the valve of the glottis, the rpi- 
GLoTTISs ftanding over it, flaps down like the key of a 
wind inftrument, fo that the rarenefs of fuch accidents. 

o 2 is 
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is wonderful, when we confider that the leaft attempt te 
draw the breath, while we are fwallowing, will produce 
the accident. 7 

The mufcles which move the tongue and throat muft 
be far too complicated to be explained at all, without 
fome previous knowledge of thefe parts; and flill, I 
fear, not eafily to be explained with every help of re- 
gularity and order. . 


MUSCLES OF THE THROAT. 


By this arrangement, I mean to include under one 
clafs, all thofe mufcles which move the os hyoides, or 
the larynx, and through thefe, as centrical points, move 
the jaws, gullet, and tongue, and which, though they 
are inferted into the larynx, have more relation to f{wal- 
lowing, or the motions of the gullet, than to breathing, 
or to the motions of the windpipe. , 


The mufcles which pull the throat down are thefe: 


XXXIV. The sTERNO-HYOIDEUS, which pafles from 
the fternum to the os hyoides, a flat broad ribband-like 
mufcle, which arifes from the upper piece of the fter- 
num, rather within the breaft, and partly alfo from the 
clavicle and cartilage of the firft rib, goes flat and fmooth 
along the forepart of the throat, mounts nearly of the. 
fame breadth to the os hyoides, and is implanted into its 
bafis, or that part (which in refembling the os hyoides _ 
to the jaw) we fhould compare with the chin. 

XXXV. The sTERNO-THYROIDEUS, which paffes in 
like manner from the {ternum to the thyroid cartilage, 
is like the laft, a flat fmooth ribband-like mufcle, rather 
thicker and more flefhy, but very uniform in its thick- 
nefs. As the thyroid cartilage is below the os hyoides, — 
the fterno-thyroid mufcle muft lie under the fterno- 
hyoideus mufcle. It arifes under the {terno-hyoideus 
mufcle from the fternum and cartilage of the rib, and 
is implanted into the rough line of the lower edge of 
the thyroid cartilage, and a little to one fide, but not fo 
much as is reprefented in Cowper’s drawings. It im- 
mediately covers the thyroid gland, and the operation of 
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bronchoiomy is fometimes performed by piercing the 
windpipe betwixt thefe two mufcles. 

XXXVI. The omo-Hyorpzus, which was once 
nanied CORACO-HYOIDEUS, being thought to arife from 
the coracoid procefs, is a mufcle of great length, and 
very flender; reaches from the fhoulder to the os hy- 
oides ; it is like thefe laft mentioned, a long flat {trap- 
like mufcle, as flat and as flefhy, but not fo broad as 
either of the former. It lies along the fide of the neck ; 
is pinched in a little in the middle, where it is divided 
by a tendinous crofs line, which feparates the flefhy belly 
into two heads. It arifes from the upper edge of the 
{capula, near its notch, and is implanted into the fide 
of the os hyoides, where the horn goes off from the 
body of the bone. | 

Thefe three mufcles pull down the throat. ~The 
{terno-hyoideus, and fterno-thyroideus pull it diredtly 
downwards : one of the omo-hyoidei acting, pulls it to 
one fide ; but if both act, they affift in pulling direétly 
down, and brace the trachea at the fame time a little 
down to the back. 


The mufcles which move the throat upward are: 


AXXVII. The myLo-HyoipEus, a flat and broad 
mufcle, which arifes from the whole femicircle of the 
lower jaw, i. e. from the backmoft grinders to the point 
of the chin. It rifes from the inner furface of the jaw- 
bone, goes down to the bafis of the os hyoides, pro- 
ceeds with very regular, ftraight, diftin@, and orderly 
fibres, from the jaw to the os hyoides, is plainly divided 
in the middle from the fymphyfis of the jaw to the mid- 
dle of the os hyoides, by a middle tendinous and white 
line. And though Cowper denies the authority of 
Vefalius, who divides it thus, it is plainly two diltin@ 
mufcles, one belonging to either fide. 

XXXVUI. The GEenio-HYoIDEUs is a fmall neat pair 
of mufcles arifing from the chin at a rough point, which 
is eafily diftinguifhed within the circle of the jaw. The 
mylo-hyoideus is named from the whole jaw. The 
genio-hyoideus is named from the chin, arifing from a 

03 {mall 
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{mall tubercle behind the chin ; its beginning is exceed 
ingly narrow : as it proceeds downwards, it grows flat 
and broad ; it is implanted into the bafis of the os 
hyoides, by a broad edge, and is a beautiful-and radiated 
mufcle. ‘The fublingual gland lies flat betwixt this 
mufcle and the laft, and in the middle the fublingual 
duét pierces the membrane of the mouth, to open under 
the root of the tongue. The two mufcles move the os 
hyoides forwards and upwards, when the jaw is fixed ; 
but when the os hyoides is fixed by the mufcles coming 
from the fternum, thefe mufcles of the os hyoides pull 
down the jaw. 

XXXIX. The styLo-HyoIpEus is one of three beau- 
tiful and flender mufcles, which come from round the 
{tyloid procefs, which all begin and end with flender 
tendons, and with fmall flefhy bellies ; and one going to 
the pharynx or gullet, another to the os hyoides, and a 
third to the tongue, they coincide in one common ac- 
tion of drawing back the tongue, and pulling the throat 
upwards. 

This one the ftylo-hyoideus, arifes from about the 
middle of the ftyloid procefs, and going obliquely 
downwards and forwards, is fixed into the fide of the 
os hyoides, where the bafis and horn are joined. Above 
its infertion, its fibres are fplit, fo as to make a neat 
{mall loop, through which the tendon of the digaftric 
mufcle runs. This {tylo-hyoideus is fometimes accom- 
panied with another fmall flefhy mufcle like it, and of 
the fame name, which was firft perhaps, obferved by 
Cowper, and has been named by Innes, styLo-HyoI- 
DEUS ALTER ; but it is not regular, nor has it ever 
been acknowledged as a diftin& mufcle. 

XL, The DIGASTRICUS or BIVENTER MAXILLE 
INFERIORIS mufcle, is named from its having two 
bellies. One belly arifes from a rugged notch along 
the root of the maftoid procefs, where the flefh is thick 
and ftrong ; going obliquely forwards and downwards, 
it forms a long flender tendon, which paffes by the fide 
of the os hyoides ; and as it paffes, it firft flips through 
the loop or noofe of the ftylo-hyoideus, and then is 

fixed 
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fixed by a tendinous bridle, to the fide of the os 
hyoides ; and then turning upwards towards the chin, 
it ends in a fecond flefhy belly, which, like the firft, is 
flat, and of a pyramidal fhape, lying above the mylo- 
hyoideus. 

Though this mufcle is often called biventer maxille 
inferioris, as belonging to the lower jaw, perhaps it does 
more regularly belong to the throat. No doubt, when 
the os hyoides is fixed by its own mufcles, from the 
fhoulder and fternum, the digaftricus muft a@ on the 
jaw ; an office which we cannot doubt, fince we often 
feel it taking a fudden fpafm, pulling down the chin 
with fevere pain, and diftortion of the neck. But its 
chief office is raifing the hyoides ; for when the jaw is 
fixed, as in fwallowing, the os hyoides pulls up the 
throat ; and this is the true meaning of its pafling 
through the noofe of the ftylo-hyoideus, and of its con- 
nection with the fide of the os hyoides. Then the 
diga{tric and ftylo-hyoideus mufcles, pull the throat up- 
wards and backwards. 

The mufcles which move the parts of the larynx 
upon each other, are much fmaller, and many of them 
very minute. 

XLI. The nyo-THyroipEus goes down, flefhy and 
fhort, from the os hyoides, to the thyroid cartilage. It 
arifes from the lower border of the thyroid cartilage, 
where the fterno-thyroideus terminates, and goes up 
along the fide of the thyroid cartilage, like a continua- 
tion of the fterno-thyroideus mufcle. It pafles the 
upper border of the thyroid cartilage, and is fixed to 
the lower edge of the os hyoides, along both its bafe 
and part of its horn. 

XLU. The crico-THYROIDEUS is a very fhort mufcle, 
pafling from the upper edge of the cricoid, to the lower 
margin of the thyroid cartilage, chiefly at its fide, and 
partly attached to its lower horn, which comes down 
clafping the fide of the cricorp ring, fo that it is 
broader above, and a little pointed below. 

Thefe two fmall mufcles muft have their ufe, and 
_. they bring the thyroid cartilage nearer to the os hyoides, 
O 4 and 
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and the cricoid nearer to the thyroid cartilage ; and by 
thus fhortening the trachea, or comprefling it flightly, 
they may perhaps affect the voice ; but the mufcles on 
which the voice chiefly depends, are thofe of the rima 
GLOTTIDIS; for there are many fmall mufcles which have 
their attachment to the arytenoid cartilages, and which 

_by their operation on the thyro-arytenoid ligament 
govern the rima glottidis. 

XLIII. The muscuLUs ARYTENOIDEUS TRANS- 
vERSUS, is that delicate mufcle which contracts the 
glottis by drawing the arytenoid cartilages towards each 
other. It lies acrofs, betwixt them at their back part ; 
it arifes from the whole length of one arytenoid cartilage 
to go acrofs, and be inferted into the whole length of 
the oppofite one. 

XLIV. ARYTENOIDEUS OBLIQUUS. Is one which 
crofles in a more oblique direCtion, arifing at the root 
of each arytenoid cartilage, and going obliquely up- 
wards to the point of the oppofite one. Thefe two 
mufcles draw the arytenoid cartilages together, and 
clofe the RIMA. 

XLV. The crico-ARYTENOIDEUS POSTICUS, iS 2 
fmall pyramidal mufcle, which arifes broader from the 
back part of the cricoid cartilage, where the ring is 
broad and deep ; and going dire@ly upwards, is im- 
planted with a narrow point, into the back of the ary- 
tenoid cartilage. This pair of mufcles pulls the ary- 
tenoid cartilages directly backwards, and lengthens the 
flit of the glottis: perhaps they affift the former, in 
clofing it more neatly, and in producing more delicate 
modulations of the voice. 

XLVI. The cRico-ARYTENOIDEUS OBLIQUUS, is 
one which comes from the fides of the cricoid cartilage, 
where it lies under the wing of the thyroid, and being 
implanted into the fides of the arytenoid cartilages, near’ 
their roots, muft pull thefe cartilages afunder, and (as 
the origin in the cricoid hes rather before their in- 
fertion in the arytenoid cartilages) it muft alfo flacken 
the lips of the flit; for the lips of the flit are formed 
by two cords, which go within the covering membrane, 

from 
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from the tip of each cartilage, to the back of the thyroid 
cartilage, and the crico arytenoideus pofticus mutt 
ftretch thefe cords, and the crico arytenoideus lateralis, 
muit relax them. 

XLVII. The THyREO ARYTENOIDEUS, is a mufcle 
very like the laft one, and affifts it. It arifes not from 
the cricoid cartilage, but from the back furface of the 
wing of the thyroid, from the hollow of its wing, or 
where it covers the cricoid ; 1s implanted into the fore 
part of the arytenoid cartilage, and by pulling the car- 
tilage forward and fideways, directly flackens the liga- 
ments, and widens the glottis. 

Thefe are all the mufcles which belong to the 
larynx ; and in our arrangement, the mufcles of the 
PALATE and PHARYNX come next in order. 

When a morlel is to be thrown down into the cefo- 
phagus, or tube which leads to the ftomach, the veLum 
PALATI, or curtain of the palate, is drawn upwards ; 
the opening of the throat is dilated ; the morfel is re- 
ceived ; then the curtain of the palate falls down again. 
The arch of the throat is contracted, the bag of the 
pharynx is compreffed by its own mufcles ; and the 
food is forced downwards into the ftomach. 

XLVI. The azycos uvuL#.—The veLum pEn- 
DULUM PALATI is that pendulous curtain which we fee 
hanging in the back part of the mouth, in a line with 
the fide circles of the throat ; and the uvula is a {mall 
pap, or point of flefh, in the centre of that curtain. 
The azycGos UvuULA, or fingle muicle of the uvula, is a 
{mall flip of ftraight fibres, which goes directly down 
to the uvula in the centre of the curtain. It arifes from 
the peak, or backmoft fharp point of the palate bones, 
and pulls the uvula, or pap of the throat, directly up- 
wards, removing it out of the way of the morfel which 
is to pals. 

XLIX. LevatTorR PALATI MOLLIs arifes from the 
point of the os petrofum, and from the LusTacHian 
tube, and alfo from the fphenoid bone*. ‘Uhefe parts 

hang 
-* From the Euftachian tube, it was named sALPINGO sTAPHI™ 


Linus ; from the fphenoid bone, sPHENO sTAPHILINUs ; from the 
8 pteregoid 
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hang over the roof of the velum, and are much higher 
than it ; fo this mufcle defcends to the velum, and {preads 
out in it; and its office is to pull up the velum, to remove 
it from being in the way of the morfel, which is about to 
pafs, and to lay the curtain back at the fame time, fo as 
to be a valve for the noftrils, aad for the mouth of the 
Fuftachian tube, hindering the food or drink, from 
entering into thefe paflages. 

L. ‘Vhe cIRCUMFLEXUS PALATI *, and the conttric- 
tor ifthmi faufcium, have_a very different ufe. The 
circumflexus palati is named from its fibres pafling 
over, or rather under the hook of the prEREGoID pro- 
cefs; the mufcle arifes along with the levator palati, 
(i. e.) from the fphenoid bone at its fpinous pro- 
cefs; and from the beginning of the Euftachian tube, 
it runs down along the tube, in the hollow. betwixt 
the pteregoid proceffes; it then becomes tendinous, 
turns under the hook of the internal pteregoid procefs, 
and mounts again to the fide of the velum. Now, the 
levator and circumflexus arife from the fame points ; 
but the levator goes diredly downwards into the 
velum, and fo is ufeful in lifting it up. The circum- 
flexus goes round the hook, runs on it as on a pulley, 
turns upwards again, and fo it pulls down the palate, 
and {ftretches it, and thence is very commonly named, 
the TENSOR PALATI MOLLIs or {tretcher of the palate. 

LI. The consTRICTOR ISTHMI FAUSCIUM, arifes 
from the very root of the tongue on each fide, goes round 
to the middle of the velum, and ends near the uvula fT. 


pteregoid procefs, PTEREGO sTAPHILINUS; from the petrous 
procefs, it was named PETRO SALPINGO STAPHILINUS; as if 
there were no fcience but where there were hard names, and as 
if the chief mark of genius-were enriching the hardeft names with 
all poflible combinations and contortions of them. 

* This alfo, has got a tolerable affortment of hard names, as 
CIRCUMFLEX!S PALATI, TENSOR PALATI, PALATO SALFINGEYS, 
STAPHELINUS EXTERNUS, SPHENO-SALPINGO-STAPHELINUS, MUS- 
CULUS TUBA, VIZ. EUSTCHIANZ NONUS. PTEREGO-STAPHILINUS 
ef Cowper, &c. | 

+ Named Grosso sTapniLinus, from its origin in the tongue, 
and infertion into the vyuna, 
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This femicircle forms that firft arch which prefents itfelf, 
upon looking into the mouth. 

LIl. The PALATO-PHARYNGEUs* again, forms a 
fecond arch behind the firft ; for it begins in the middle 
of the foft palate; goes round the entry of the fauces, 
ends in the wing or edge of the thyroid cartilage ; and 
as the firft arched line (that formed by the conftri€tor), 
belonged to the root of the tongue, the fecond arched 
line belongs to the pharynx or gullet. The circum- 
flexus palati makes the curtain of the palate tenfe, 
and pulls it downwards: the con{tri€tor faufcium helps 
to pull down the curtain, and raifes the root of the 
tongue to meet it: the palato-pharyngeus farther 
contracts the arch of the fauces, which is. almoft fhut 
upon the morfel now ready to be forced down into 
the ftomach, by thofe mufcles which comprefs the 
pharynx itfelf. 

The PHARYNX, which is the opening of the gullet, 
that it may receive freely the morfel of food, is ex- 
panded into a large and capacious bag, which hangs 
from the bafis of the fkull, is chiefly attached to the 
occipital bone, the pteregoid procefles, and the back 
parts of either jaw-bone. The cefophagus again, is 
the tube which conveys the food down into the 
ftomach, and this bag of the pharynx is the expanded 
or trumpet-like end of it; or it may be compared with 
the mouth of a funnel. ‘Yowards the mouth, the pha- 
rynx is bounded by the root of the tongue, and by the 
arches of the throat ; behind, it lies flat and {mooth along 
the bodies of the vertebrae ; before, it is protected, and 
in fome degree furrounded by the great cartilages of 
the larynx; the horns of the os hyoides embrace 
its fides, and it is covered with flat mufcular fibres, 
which, arifing from the os hyoides and cartilages of the 
throat, go round the pharynx in fair and regular 
orders, and are named its conftrictors, becaufe they 


® The sALPINGO-PHARYNGEUS of Albinus, is no more than that 
part of the palato-pharyngeus, which arifes from the mouth of the 
Euftachian tube. 
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embrace it clofely, and their contractions force down 
the food. 

LIU. The srvito-pHarynceus, arifes from the root 
of the ftyloid procefs. It is a long flender and beautiful 
mufcle ; it expands flefhy upon the fide of the pharynx ; 
extends fo far as to take a hold upon the edge of the 
thyroid cartilage ; it lifts the pharynx up to receive 
the morfel, and then {traitens and compreffes the bag, 
to pufh the morfel down, and by its hold upon the 
thyroid cartilage, it commands the larynx alfo, and the 
whole throat. } 

The pharynx being furrounded by many irregular 
points of bone, its circular fibres or conftrictors have 
many irregular origins. ‘The conftrictor might fairly 
enough be explained as one mutcle, but the irregular 
origins fplit the fibres of the mufcle, and give occafion 
of dividing the con{trictor into diftin& parts; for one 
bundle arifing from the occipital bone and os petro- 
fum, from the tongue, the pteregoid procels, and the 
two jaw-bones, is diitinguifhed as one mufcle, the con- 
ftrictor fuperior *. Another bundle arifing from the 
os hyoides, is named the conftrictor mediust. A third 
bundle, the loweft of the three, arifing from the 
thyroid and cricoul cartilages, is named the conftritor 
inferior f. 

LIV. The consTRICTOR SUPERIOR arifing from the 
bafis of the fkull, from the jaws, from the palate, 
and from the root of the tongue, furrounds the upper 
part of the pharynx ; and it is not one circular mulcle, 
but two mufcles divided in the middle line behind, 
by a diftinct raphafeam, or meeting of the oppofite fibres. 

LV. The consrricror MepIus rifes chiefly from 
the round point in which the os hyoides terminates ; it 


* Thefe good opportunities of name s have not been difregarded : 
this mufcle has been named CEPHALO-PHARYNGEUS, PTEREGO- 
PHARYNGEUS, MYLO-PHARYNGEUS, GLOSSO-PHARYNGEUS. 

+ This oneisnamed HYOPHARYNGEUS, or SYNDESMO PHAR YN- 
GEvs, from its origin in the cartilage alfo of the cs hyoides. 


t This, of courfe, isnamed THYRO-PHARYNGEUS, ard CRICo- 
PHARYNGEUS, 


alfo 
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alfo arifes from the cartilage of the os hyoides (1. e.) 
where the horns are joined to the body. ‘The tip of 
the horn being the moft prominent point, and the 
centre of this mufcle, it goes upwards and downwards, 
fo as to have fomething of a es, like fhape ; it 
lies over the upper pperitaae like a fecond layer, its 
uppermoft peak, or pointed part touches the occipital 
bone, and its lower point is hidden by the next mufcle. 

LVI. The consTricToR INFERIOR. arifes. partly 
from the thyroid, and partly from the cricoid cartilage 3 
and it again goes alfo obliquely, fo as to overlap or 
cover the lower part of the conftriftor medius. his, 
like the other two-conftrictors, meets its fellow in a 
tendinous middle line; and fo the morfel admitted into 
the phar ynx by the dilatation of its arches, is pufhed down 
into the cefophagus by the forces of thefe conftrictores 
pharyngis, aflifted by its ftyloid mufcles. 

LVIL The . sopitacus is merely the continuation 
of the fame tube. It lies flat upon the back-bone, and 
It is covered in its whole length by a mufcular coat, 
which is formed, not like this of the pharynx, of circular 
fibres, but of fibres running according to its length 
chiefly. And this mufcle furrounding the membraneous 
tube of the cefophagus like a fheath, is named (LVIII.) 
VAGINALIS GULA. 


MUSCLES OF THE TONGUE. 


Tur mulcles of the tongue are large bundles of 
flefh which come from the os hyoides, the chin, and 
the ftyloid proceis. Their thicknefs conftitutes the 
chief bulk of the tongue. Their actions perform all its 
motions. 

LIX. The HyocLossus is a comprehenfive name 
for all thofe which arife from the os hyoides. ‘The 
mufcles from the os hyoides go off in three fafciculi, 
and were once reckoned as diftin@ mufcles. That 
portion which arifes from the bafis of the os hyoides, 
was called pasiocLossus; that which arifes from the 
cartilaginous joining of the body and horn, was called 

CHON~ 
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CHONDROGLOSSUS ; and that which arifes from the horn 
itfelf, was named CERATOGLOssUS; or the terms were 
all bundled together in the perplexed names of Basio- 
CHONDRO-CERATO-GLOSSUS. 

The hyogloffus, then, is all that mufcular flefh 
which arifes from the whole length of the os hyoides, 
and which, by the changing form of the bone in its 
bafis, cartilage and horn, has a flight mark of divifion, 
but which lie allin one plain, and need not have difting 
names. 

LX. The cenio cLossus arifes from the rough 
tubercle behind the fymphifis of the chin. It has a very 
narrow or pointed origin ; it fpreads out fan-like, as it 
goes towards the tongue; and it {preads with radii, 
upwards and backwards, making the chief part of the 
fubftance of the tongue. | 

LXI. The LtincuaLis is an irregular bundle of 
fibres which runs according to the length of the 
tongue; it lies betwixt the ftylogloffus and the genio- 
glofius, and as it is in the centre, and unconnected with 
any bone, it is named lingualis, as arifing in the tongue 
itfelf. 

The gentogloffi mufcles form by far the larger part 
of the tongue, and lie in the very centre. ‘They go 
through the whole length, (i. e.) from the root to the 
tip of the tongue, and from the radiated form of their 
fibres, they perform every poflible motion ; whence this 
was named by Winflow, mufculus PoLYCHREsTUs, 
for its rays proceed from one point or centre, and thofe 
which go to the point of the tongue, pull the tongue 
backwards into the mouth. Thofe which go_back- 
wards, thruft the tongue out of the mouth. ‘The mid- 
dle fibres acting, make the back of the tongue hollow, 
while the tip and the root of the tongue both rife. 

The hyogloffi mufcles lie on either fide of the genio- 
hyoidei, and make up the fides of the tongue, and 
their chief action would feem to be this, that the hyo- 
gloffus mufcle of either fide ating, the edges of the 
tongue would be pulled downwards, and the back 
reunded, the oppofite of which motion is the genio-hy- 

olde 


MUSCLES OF THE ARM, &c. 207 


oidzei acting, by which the middle of the tongue is made 
into a groove, the edges rifing, and the centre being 
depreffed. Laftly, The {tylogloffu; is plainly intended 
for drawing the tongue deep into the mouth, particularly 
affecting the point of the tongue. 


CHADS IIE 


OF THE MUSCLES OF THE ARM, 


INCLUDING THE MUSCLES OF THE SCAPULA, ARM, 
FORE-ARM, AND HAND. 


MUSCHES(OF THE SCAPULA. 


HE great peculiarity of the arm is, the manner of 

its connection with the breaft, to which it is fixed 

by the flight ligaments of the clavicle only: but its 
union to the body is fecured by its {trong and numerous 
mufcles, by which indeed it may be faid both to be fixed 
and moved. ‘Though it were perhaps more regular to 
defcribe firft the mufcles of the trunk, it will be more 
eafy and natural to defcribe firft the broad mufcles 
belonging to the fcapula, which cover almoft the whole 
trunk, and hide its proper mufcles, viz. thofe which 
move the ribs and f{pine. For the mufcles which move 
the fcapula lie upon the trunk ; thofe which move the 
arm lie upon the {capula ; thofe which move the fore-arm 
lie upon the arm; and thofe for moving the hand and 
fingers lie upon the fore-arm. The leg requires but one 
chief motion, viz. backwards and forwards, flexion 
and extenfion. It has no other motions than thofe of 
the thigh and of the knee; but the arm requires an 
eafy and circular motion, and its joints are multiplied : 
for it has the wrift turning round; it has the elbow 
for hinge-like motions; it has the fhoulder-joint upon 
which the arm rolls; and to affift all thefe, the 
{capula, which is the centre of all thefe motions, is itfelf 
moveable; after a certain point of elevation, all the 
motion 
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motion in raifing the arm is performed, not by the 
motions of the fhoulder-bone upon the fcapula, but by the 
fcapula upon the trunk. For whenever the fhoulder- 
bone rifes to the horizontal direction, it is checked by 
the acromion, which hangs over it ; and if the arm is to 
be raifed higher fill, the fcapula muft roll; it turns 
upon the point of the clavicle, and in turning, it glides 
upon thofe mufcles, which are like a cufhion betwixt it 
and the trunk. 

The mufcles which move the fcapula, come from the 
breaft to move it forwards; from the neck, to move it 
upwards; from the fpines of the vertebrz, to move it 
backwards ; and from the fide, that is, from the ribs, 
to move it downwards. 

LXII. The TRapEziIus is named from its lozenge 
form ; or is often named cucuLaris, from its refembling 
the monk’s cowl, hanging back upon the neck. It 
is one of the moft beautiful mufcles in the body; and 
the two mufcles together cover all the fhoulders and 
neck, with a lozenge-like form, with neat and fharp 
points, extending from the tip of one fhoulder to 
the tip of the other, and from the nape of the neck 
quite down to the loins. It arfes firft by a ftrong 
tendon from the moft pointed part of the occipital 
bone, and along the tranfverfe {pine quite to the maf- 
toid procefs; from this point all down the neck, it 
has no hold of the vertebre, but arifes from its fellow 
in a {trong tendon, which, extending like a bow-ftring 
down the neck, over the arch of the neck, and not 
touching the vertebree till it comes down to the top 
of the back, is named LIGAMENTUM NUCH. The 
tendon begins again to take hold of the fpines of the 
two laft vertebree of the neck, and arifes from all the 
fpinous proceffes of the back, downwards; from this 
long origin its fibres converge towards the tip of the 
fhoulder : it alfo comes a little forward over the fide of 
the neck. 

It is implanted into one-third of the clavicle neareft 
the fhoulder; into the tip of the acromion; into the 
whole length of the fpine, from which the acromion 
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tifes ; and its fibres arifing from along the neck and 
back, and converging almoft into a point, muft have 
various effects, according to the different fibres which 
act: for thofe which come downwards mutt raife the 
fcapula; thofe which come trom the middle of the 
back muft carry it directly backwards; thofe which 
come from the lower part of the back muft deprefs it ; 
and thofe different fibres acting in fucceflion, muft make 
‘the f{capula roll. ‘The trapezius is chiefly a mufcle 
of the {capula, but it muf{t be alfo oceafionally a mufcle 
of the head, pulling the head backwards, and bending 
the neck: ; Prd 

Three other mufcles which raife the fcapula, or 
carry it backwards, lie fo much in the fame plane, 
and are fo little divided from each other, that they 
might almoft be reckoned different portions of the 
fame. 

LX, Levator scapuLz, named alfo LEVATOR 
PROPRIUS ANGULARIS, isa {mall thin flip of flefh, which 
arifes from the four or five uppermoft vertebra of 
the neck, at their tranfverfe procefles, by three or four | 
and fometimes five diflinct heads. ‘The heads join to 
form a thin and flat {tripe of mufcle, about three inches 
in breadth, which is fixed by a flat thin tendon to the 
upper corner of the fcapula, to pull it upwards, as in 
fhrugeing the fhoulders ; whence it is hamed MuscuLUS 
PATIENTIZE: 

_LXIV. and LXV. The rHomsorip muscte ftretches 
- flat, neat, and of a fquare form, betwixt the fpine and 
the whole line of the bafe of the fcapula. One part 
arifes from the three lower {pinous procefles of the 
neck, and is implanted into the bafe of the fcapula 
higher than the rifing of the {pine of the fcapula ; another 
portion arifes from the fpinous proceffes of the firft four 
vertebree of the back, runs exactly in the fame plane with 
the other into the bafe of the fcapula below the fpine. 
The part arifing from the three. vertebrae of the neck is 
flightly divided from that which arifes from the four 
vertebree of the back, though not diftinctly, and often 
not at all. I would reckon this but one mufcle, but 
VOL. I. P it 
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it has been commonly diftinguifhed into (LXIV.) 
the RHOMBOIDES MINOR, the uppermoft portion, and ~ 
(LXV.) the RHoMBoIDES MAJoR, the lower portion. 
Thefe are feen after raifing the trapezius; and the ufes 
of the trapezius, levator fcapula, and rhomboides, are 
to raife the fcapula or to carry it backwards. The 
mufcles which move the fcapula downwards and for- 
wards, viz. the pectoralis minor and the ferratus major . 
anticus, lie upon the fore part of the breaft. 

LKVI. The s—ERRATUS MAJOR ANTICUS lies upon 
the fide of the cheft arifing from the ribs; and as the 
ribs have interftices betwixt them, every mufele 
arifing from the ribs arifes by diftin@ portions from 
each rib: allfuch diftin@ and pointed flips are named 
digitations, tongues, or ferree, from their refembling the 
teeth of a faw; and every mufele arifing from the ribs 
mutt be a ferrated mufcle. ‘The ferratus major anticus 
is that great and broad mutfcle, the chief part of which 
lies under the fcapula; and nothing of which is feen 
but the flefhy tongues, by which it arifes from the 
fides of the ribs. It is all flefhy, and is of a confider- 
able breadth and ftrength: it arifes from all the true 
ribs, except the firft, and from three of the falfe ribs: 
its indigitations, of courfe, fpread all over the fide of 
the thorax like a fan: its upper indigitations lie under 
the pectoralis major, and its lower indigitations are 
mixed with the beginning of the external oblique 
mufcle of the abdomen. Its middle indigitations are feen 
fpreading upon the fides of the thorax: it lies thick and 
flefhy under the fcapula, and isa part of that cufhion on 
which the fcapula glides: its fibres converge towards a 
narrower infertion; and the mufcle ends thick and 
flefhy in the whole length of that line which we call the 
bafis of the fcapula, and is, as it were, folded round 
it; fo that this mufcle, which comes from before, is 
implanted along with the rhomboides, which comes from 
behind. 

Perhaps, in difficult breathing,. the fhoulder-blade 
being raifed and fixed by its own mufcles, the fer. 


yatus major may aflift in heaving up the ribs; but its 
: chief 
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chief operation is upon the fcapula; for when the whole 
acts, it pulis the fcapula downwards and forwards. 
When only the lower portions aét, it pulls the lower 
angle of the fcapula forwards, by which the fcapula 
rolls, and the tip of the fhoulder is raifed: when the 
upper part acts in conjunction with the little pectoral 
mulcle, the tip of the fhoulder is fixed and pulled down- 
wards towards the cheft, and the lower corner of the 
{capula rolls backwards. 

LXVII. The pectoranis minor lies under the 
pectoralis major, clofe upon the ribs; and as it arifes 
from the third, fourth, and fifth ribs, it alfo is a ferrated 
muifcle, and was named ferratus minor anticus: its 
three digitations are very thick and flefhy; they foon 
converge fo as to form a fmall, but thick and flefhy 
mufcle, which, terminating in a point, is inferted into 
the very apex of the coracoid procefs: by pulling the 
coracoid procefs forewards and downwards, it will roll 
the fhoulder. 

LXVIII. The suscLaviaN MuscLE is another 
concealed mufcle of the fcapula; for the clavicle is 
jut the hinge upon which the fcapula moves, and the 
fubclavian mufcle arifes by a flat tendon from the car- 
- tilage of the firft rib; it becomes flat and flefhy, and 
lies along betwixt the clavicle and the firft mb ; it arifes 
at a fingle point of the rib, flat and tendinous; but it is 
inferted into a great length of the clavicle, beginning 
about two inches from the fternum, and being inferted 
all along the clavicle, quite out to where it is joined to 
the acromion procefs: its chief afe (fince the rib is im- 
moveable), muft furely be to pull the clavicle, and 
confequently the fhoulder downwards, and fo to fix 
them. 

Many have affected to find other mufcles of refpi- 
ration than thofe which dire€tly belong to the ribs. 
Among thefe are reckoned the ferratus major, the pee- 
toralis minor, &c.3; but there is much reafon to doubt 
whether any mufcles can have much effect which do 
not belong properly to the ribs: and it is manifeft, that 
the fubclavian can have none, fince the firlt rib is quite 

Re rigid, 
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rigid, has fo little length of cartilage, that it carinot 
bend nor move. | 

The fcapula is thus moved in every poffible direCtion: 
upwards, by the levator and the trapezius ; backwards, 
by the rhomboides, affifted by the middle portions of 
the trapezius; downwards and backwards by the loweft 
order of fibres in the trapezius; downwards and for 
wards by the ferratus major anticus; directly downs 
wards by the ferratus, balanced by the trapezius, and’ 
aflifted by the fubclavius; and direétly forewards by 
the pectoralis minor. 
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LXIX. The PEcrorALIs MAJoR is a large thick 
and flefhy mufcle which covers all the breaft. It arifes 
from two-thirds of the clavicle next the fternum; from 
all the edge of the fternum, the cartilaginous endings 
of the three lower true ribs. Where it arifes from the 
fternum, it is tendinous, and the fibres frem the op- 
pofite mufcles crofs and mix, fo as to make a fort of 
fafcia covering the bone. It is flefhy where it arifes 
from the.ribs, and there it mixes with the external ab- 
dominal mufcle. The fibres approach each other till 
they form a flat tendon about an inch in breadth; and 
as the fibres approach: each other, they crofs in fuch a 
way, that the lower edge of the mufcle forms the upper 
edge of the tendon, which is ftill flat, but twifted’: its 

implantation is into the edge, if I may call it fo, of the — 
groove or rut of the biceps tendon. ‘That part which 
arifes from the clavicle is a little feparated’ from that 
which arifes from the fternum; a fatty line makes the 
diftinction; and they are fometimes defcribed as two 
parts : it is thofe two bundles chiefly which crofs each 
other to make the plaited appearance. The pectoralis, 
among. others, has been made a mufcle of refpiration *. 

: LXX. The 


ae’ Haller tells us, that when, at any time, he had rheumatifm 
im this mufcle, hie breathing was checked ; and when he had dif- 
ficult 
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LXX. The tatissimus porst is the broadeft, not 
only of the back, but perhaps of the whole body. It 
is a beautiful mufcie, covering all the lower part of the 
back .and loins, and reaching to the arm, to be the 
antagonift to the peCtoral mufcle. It arifes by a broad, 
flat, and gliftening tendon, which covers all the fees 
atid which is in fome degree the root of other mufcles, 
efpecially of the longiffimus dorfi. ‘his broad filvery 
tendon, begins exaétly in the middle of the back; it arifes 
from the lower vertebrz of the loins, from the fpines 
and knobs of the back of the facrum, and from the 
back part of the circle of the os ilium; this laft, is the 
only part that is flefhy. ‘The flat tendon gradually 
pafles into a flat and regular mufcle, which wraps 
round the fide of the body, and as it lies over the 
corner of the fcapula, it receives a fmall flefhy bundle 
from it; and as it pafles over the lower ribs, it has fome 
tendinous flips fent into it, by which it is attached to the 
ribs. Its fibres converge: for the lower ones afcend ; 
the upper ones go directly acrofs, And thefe different 
orders, not only meet to form its flat tendon, but they 
crofs each other, like thofe of the pectoral mufcle: 
Here alfo the tendon is twifted, and the upper edge of 
the mufcle forms the lower edge of the flat tendon ; 
which, paffing into the axilla, turns under the arm-bone, ~ 
and is ‘implanted into it, on the inner edge of the bici- 
pital groove; fo the tendons of the pectoralis and latif- 
fimus meet each other; they in fact, join face ta face, 
as if the one tendon ended directly in the other; and 
both united, make a fort of lining for the groove, ora 
tendinous fheath, for the long tendon of the biceps to 
run on. 

Thefe two mufcles form the axilla or arm-pit ; and 
although each has its peculiar offices, their chief opera- 


ficult breathing, he found great relief by. fixing the hands, raifing 
the fhoulders, - and aéting with tHe pectoral mutcles. It feems 
confirmed by thefe fa&ts, that afthmatics take this pofture; women 
in labour fix their arms, by refting upon the arms of their 
chair; thofe who play on wind inftruments raife the fhoulders 
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tion is when they coincide in one ation ; and that ae. 
tion is exceedingly powerful, both by the great ftrength 
of either mufcle, and by their being implanted into the 
arm-bone, four inches below its head. ‘The pectoralis_ 
major, is for pulling the arm forwards, as in laying the 
arms acrofs the breaft, or in carrying loads in the 
- arms; and it forms the border of the axilla before. 
The latiffimus dorfi has a wider range; when the arm 
is raifed, it brings it downwards as in ftriking with a 
hammer, or downwards and backwards, as in {triking 
with the elbow or in rolling the arm inwards and back- 
wards, as in turning the palm of the hand behind the 
back, whence it has the obfcene name of MuUsCULUS 
SCALPTOR ANI, OF TERSOR ANI; and it forms the 
back edge of the axilla. The edges of thefe two muf- 
cles receive the preffure of crutches, and defend the 
veffels and nerves; when both mufcles act, the arm is 
prefled dire€tly downwards, as in rifing from our feat, 
or in holding a bundle under the arm; or when the 
arm Is fixed, thefe mufcles raife the body as in the exe 
ample juft mentioned, of rifing from our feat, or in 
walking with a fhort ftick, or in raifing ourfelves by 
our hands over a high beam. 

LXXI. The pexTorpes is the firft of thofe mufcles 
which arife from the fcapula, to be inferted into the 
fhoulder bone. It is named deltoid mufcle, from its 
refembling the letter A of the Greeks; it is thick and 
flefhy, and covers the top of the fhoulder, filling up 
the {pace betwixt the acromion procefs and the fhoulder- 
bone; it arifes from all that part of the clavicle, which 
is not occupied by the pedtoralis mufcle, and is fepa- 
rated from it only by a fatty line; it arifes again ip 
another bundle, from the point of the acromion procefs, 
and this middle bundle is alfo infulated by a fatty line 
on either fide of it. The third bundle arifes from the 
{pine of the fcapula, behind the acromion procefs : And 
thus the mufcle has three converging heads, viz. a 
head from the outer end of the calvicle, a head from 
the acromion, or tip of the fhoulder, a head from the 
ridge of the fpine, each divided from the other by a 
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fatty line*. Thefe heads or bundles of fibres, meeting 
about one- third down the humerus, form a fhort, flat, 
and ftrong tendon, which grafps, or almoft fanceunds 
the fhoulder-bone. 

Thefe three diftin&a heads muft be obferved in fpeak- 
ing of the ufe of the mufcle; for though the chief ufe 
of the mufcle be to raife the arm, this is not the ufe of 
at in all circumftances; for the outer and inner heads, 
dying by the fide of the fhoulder-bone, and below the 
joint, do, when the arm is lying flat by th efide, affift 
the peétoral and latiffimus dorfi mufcles in drawing it 
clofe to the fide. But when the middie bundle raifes 
the arm, in proportion as the middle bundle raifes the 
arm, it lofes of its power; and in proportion as it lofes 
of its power, the fide portions, having come into a new 
direction, begin to help: nay, when the arm is raifed 
to a certain point, more power {till is required, and the 
clavicular part of the pectoral mufcle alfo comes to aflift. 
It is in this fucceflion, that the feveral bundles of 
fibres a@; for if they began all at once to adt, the arm 
fhould rather be bound down by the lateral portions, 
than raifed by the middle one. 

LKXXI. Coraco sRACHIALIS. — The coraco bra- 
chialis, fo named from its origin and infertion, is a long 
and rather flender mufcle. 

It arifes from the coracoid procefs of the fcapula, 
along with the fhort head of the biceps mufcle, and it 
is clofely conne¢ted with this head, almoft its whole 
length: it is {mall at its beginning ; it grows gradually 
thicker, as it defcends ; 3 it is all fefhy, and is inferted 
by a very fhort tendon into the os humeri, nearly about 
ats middle, betwixt the brachialis, and the third head 
of the triceps. Itis perforated by the external cutaneous 
nerve. This was obferved by Cafferius, an Italian ana- 
tomift; and the mufcle is often named, muscuLUs 
PERFORATUS CASSERII. 

Its attion is very fimple, to raife the arm obliquely 
forwards and upwards, and confequently to give a 

* Albinus has diftinguifhed it into feven fafciculi or bundles; 

a very fuperfluous accuracy. 
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degree of rotation. It will alfo have a chief effe& in 
ulling the arm towards the fide of the body. 

LX XIII. The supra spinatus is fo named from 
its occupying the hollow of the fcapula above the 
{pine. | 

It arifes from the back of the fcapula, from the 
{pine, and from the edge or cofta; it is exceedingly. 
thick and flefhy, filling up all the hollow; and it is 
firmly enclofed in this triarigular hollow, by a ftrong 
tendinous expanfion, which pafles from the edge of the 
{capula, to the ridge of the {pme: it is confequently a 
mufcle of a triangular figure, thick and ftrong; it 
paffes under the acromion, and degenerates into a'ten- 
don there, and going under the acromion, as under an 
arch, and over the ball of the humerus, it adheres to 
the capfule of the fhoulder-joint, and is at laft im- 
planted by a broad {trong tendon into the great tube.’ 
rofity on the head of the bone. NTs 

It is evidently defigned for raifing. the humerus di- 
rectly upwards, and by its attachment to the capfule, 
the capfule is drawn up when the arm is raifed, fo that 
though lax, it cannot be catched im the joint. It exadly 
performs the fame motion with the middle part of the 
DELTOIDES, lies in the fame direction with ‘it, and 
aflifts it. 3 

LXXIV. InFra spinatus, is like the former in all 
refpects, of the fame ufe, and aflifting it. ) 

This alfo is of a triangular fhape, and is fully one 
half larger than the fupra fpinatus; and the fupra 
{fpinatus arifes from all the triangular cavity above the 
{pine, this arifes from all the triangular cavity below it. - 

It arifes flefhy, from all the back of the feapula be- 
low the {pine itfelf, and from all the bafe of the fcapula, 
below the beginning of the f{pine, and alfo from the 
lower margin of the feapula. It is very thick and 
ftrong, filling up the triangular cavity entirely ; and it 
is clofed in like the former, by a ftrong tendinous ex- 
panfion ; it begins to grow tendinous about its middle, 
but it continues alfo flefhy till it pafles over the focket 
of the fhoulder jomt: It alfo is connected with the cap- 
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fular ligament, is inferted into the fame tuberofity with 
the former, and has exactly the fame ules, viz. pre- 
venting the capfule from being catched in the joint, 
and raifing the arm upwards, and inclining it a little 
outwards, by a flight degree of rotation. And I do 
believe, that one great ufe of thefe two mulcles Is, when 
the arm is much extended backwards, to prevent the 
head of the humerus from ftarting out of its fuperficial 
focket. | 

LXXV. The TERES MINOR is a third mufcle which 
co-operates with: thefe. This, and another, are fo 
named frem their appearance, not from their fhape, for 
they feém round when fuperficially diflected, becaufe 
then their edges only are feen; but when fully difletted 
from the other mufcles, they are rather flat. The 
teres minor is a long, fmall, flefhy mufcle; it arifes 
from the angle, and all the lower edge of the fcapula: 
it is like the infra fpinatus ; it becomes early tendinous 3 
but the tendon is accompanied with flefhy fibres from 
below; its flat tendon, in pafling over the joint is at- 
tached to the capfule, and is finally inferted into the 
great tuberofity of the fhoulder-bone, fo that it muft 
have exactly the fame ufes, as the two former mufcles. 
It is feparated from the infra fpinatus, by that tendi-— 
nous expanfion with which the latter Is covered; it 
looks like a part of the fame mufcle in its origin, where 
it lies upon the fcapula; but is very diftiné in its ten- 
don. The fupra fpinatus, infra {pinatus, and teres 
minor, raife the arm. | 

LXXVI. The TeRes major, is in fhape like the 
former, lies lower upon the edge of the fcapula, than 
the teres minor, and is thicker and longer than it. | 

it arifes chiefly from the angle of the fcapula; partly 
from the lower edge of the {capula, at its back part ; 
it is connected with the TERES MINOR, and INFRA 
spinatus. It 1s a large, thick, and flat mufcle, and 
forms a flat {trong tendon, which paffes under the long 
head of the triceps; it pafles under the os humeri; 
turns round it, and is inferted into the ridge, on the 
inner fide of the groove, and gives fome tendinous 
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fibres to line the groove. In fhort, it accompanies the 
tendon of the latiflimus dorfi, is inferted along with it, 
and may be confidered as the congenor of the latiffimus 
dorfi; and the two tendons are inclofed in one common 
capfule, or fheath of cellular fubftance. 

Its ufe, then, is evidently to draw the humerus down- 
wards and backwards, and to perform the fame rotation 
of the arms, which the latiffimus dorfi does. 

LXXVII. The susscapunaris lines all the conca- 
‘vity of the fcapula like acufhion. It is like the furface 
of the fcapula on which it lies, of a triangular fhape ; 
and from the convergence of all the fibres it is com- 

letely radiated or fan-like; it is very flefhy, thick, and 
ae ; the radii are each minutely defcribed by Albi. 
nus; but Sabbattier fays, with good fenfe, that he can- 
not diftinguifh them, fo as to defcribe them accurately ; 
and he might have added, that there was not the fhadow 
of a motive for wafting time in fo trivial an employ- 
ment as counting the bundles. 

It arifes from the two coftee, the bafe, and all the inter- 
nal furface of the fcapula. And indeed it is to favour 
this origin that the inner furface of the {capula is full of 
little rifings and hollows, to every one of which the 

muf{cle adheres clofely. Juft under the coracoid procefs, 
is the only part from whence it does not arife. That 
little fpace is filled up with cellular fubftance. 

Its alternately tendinous and flefhy fibres are fo rooted 
in the feapula, and fo attached to its rifings and de- 
preffions, that it is difficultly cleaned away from the bone. 
~ The tendon and upper edge of the mufcle is almoft 
continuous with the fupra fpinatus ; but from the manner 
of its infertion, its effect is very oppofite from that of the 
fupra {pinatus, for it goes round the os humeri to its infer- 
tion, and it is fixed to the lefler tuberofity, therefore it 
both pulls the arm backwards and downwards, and 
performs the rotation like the teres major, and latiflimus 
dorfi. It is alfo like all the other tendons, attached to 
the capfule, fo as to prevent its being catched; and it 
is particularly ufeful by {trengthening the fhoulder- -joint. 


OF 


MUSCLES OF THE ARM, &c. 21g 


OF THE MOTIONS OF THE HUMERUS, 


Havine thus defcribed all the mufcles which move 
this bone, I fhall review the order in which they aré 
arranged, and mark their place and effects. 

To diftinguifh clearly the fun@ion of each mufcle, 
we have but to mark the point to which it is attached. 

1. Thofe implanted above the head of the bone muft 
raife the arm. Now the fupra fpinatus, infra {pinatus, and 
teres minor, are implanted into the great tubercle, and 
raife the arm; and the deltoides is implanted in the fame 
direCtion, and {till lower, fo that it performs the fame 
action with a ftill greater degree of power. 

_ 2. There isimplanted into the oppofite, or lower part 
of the head, the fubfcapularis, which, of courfe, draws 
the arm directly downwards and backwards. 

3. There is implanted into the outer edge of the bici- 
pital groove, the pectoralis major, and alfo the coraco- 
brachialis, which comes in the fame direCtion; and 
thefe two pull the arm inwards, towards the fide and 
forwards. 

4. There are inferted into the infide, or lower fide of 
the groove, the latiflimus dorfi, and teres major, both 
of which pull the arm direétly backwards, as they bend 
under the arm, to reach their infertion. They alfo roll 
the palm inwards and backwards. And it is eafy to ob- 
ferve in what fucceflion thofe mufcles mult a€t, to defcribe - 
the circular and rotatory motions of the arm. 

Joints are more f{trengthened by the origin and infer- 
tion of mufcles around them, than by elaftic ligaments, 
which yield or tear; whereas the mulcles having a living 
power, re-act again{ft any feparating force. ‘They con- 
tract, or, in other words, they are {trong in proportion 
to the violence that the joint fuffers. Thus, in the 
fhoulder the capfule is fo lax, that there is a mechanical 
contrivance to prevent its being checked in the joint, 
and it is moreover fo weak, that, independent of its 
yielding eafily, it is alfo very eafily torn ; but thefe muf- 
cles furround the joint fo fairly, that their {trength and 
their tendinous connexions with the head of the bone are 

more 
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more than a compenfation for the loofenefs of its caps 
fular ligament. Were not the mufcles thus clofely at- 
tached, the fhoulders would be very often difplaced, the 
plenoid cavity is fo fuperficial, and the burfa fo lax; and 
furely it is for fome fuch purpofe that the mufcles are 
planted fo clofely round the head; for when they are 
implanted at a diftance from the a iey as one mufcle, 
the deltoid is, or as the biceps and triceps of the arm, 
or the hamftrings, or tendo Achillis, the power is much 
increafed. Here, in the mufcles arifing from the fcapula, 
power is facrificed to the firmnefs of the joint, and they 
are all implanted clofely round the head of the bone. 

- The conneétion of the bones in this joint is in a man- 
ner formed by thefe mufcles, for the fupra fpinatus, infra 
fpinatus, teres major and minor, and the fubfcapularis, 
furround the joint very clofely, cover the joint with their 
flat tendons, and fo thicken the caplule, and increale 


its ftrength, 


The mufcles of the fore-arm are only four, the Biceps 
and BRACHIALIS for bending, and the TRICEPS and 
ANCONEUS for extending. 

LXXYVIII. Biczrps BRACHII FLEXOR Is univerfally 
named Biceps, from its having two very diftin@ heads. 
It is an exceedingly thick and ftrong mufcle, for when 
it contracts, we feel it almoft like a hard firm ball upon 
the fore part of the arm, and at the upper and moft 
perp euors part of this ball is the union of the two 

eads 
_ The larger and thicker head arifes from the coracoid 
procefs, by a tendon which extends three inches along 
the forepart of the mufcle, in the form of: an apo- 
neurofis, but at the back part the tendon is fhort, and 
the mufcle is attached there to the flefhy belly oF the 
coraco-brachialis. 

The fecond, or long head, arifes from the edge of the 
glenoid cavity, at its upper part; it Is exceedingly | {malt 
and tendinous, and this long tendon runs down ‘in its 
proper groove, till about the third part down the hume- 
rus the two heads meet, And though below this it is 

: * bus 
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but one flefhy belly, yet here, as in other mutcles, the 
common divifion betwixt its two origins may be {till 
obferved. 

It is earlier tendinous at the fore part and outer fide; 
the tendon here fends off that aponeurotic expanfion 
which covers all the arm below; and enclofes the 
mufcles as in a fheath. The tendon, at firft flat and 
large, becomes gradually fmaller and rounder ; it turns 
alittle in its defcent, fo as to lay one flat edge to the 
radius, and another to the ulna; and it is at laft im- 
planted into that round tubercle, which is on the fore- 
part of the radius a little below its neck. 

The great ufe of the biceps is to bend the fore arm 
with great ftrength. But as it is inferted into the tubercle 
of the radius, when the arm and hand are turned down- 
wards, it, by acting, will pull them upwards, 1. e. it 
will affift the fupinators. Since both its heads are from 
the fcapula, it will occafionally move the humerus, 
as well as the fore-arm. 

LXXIX. The BRACHIALIS INTERNUS lies imme- 
diately under the biceps, and is a very ftrong flefhy 
muf{cle for aflifting the biceps in bending the arm. Itis 
called BRACHIALIs, from its origin in the fore-arm, and 
INTERNUS, from its being within the biceps. 

It arifes from two-thirds of the os humeri at its fore 
part, by a fort of forked head; for it comes down from 
each fide of the deltoid. It continues its attachment all 
the way down the fore part of the humerus, to within, 
aninch of the joint. It is very thick, flefhy, and ftrong ; 
it is tendinous for about two inches in its fore part ; and 
is inferted by a flat {trong tendon into the coronoid pro- 
cefsof the ulna. 

Other ufes are afcribed: to it, as the lifting up the cap- 
fule to prevent its being pinched. But the chief ufe of 
it isto bend the fore-arm. Ina {trong man, it is exceed- 
ingly thick, and its edge projects from under the edge of 
the biceps, and is feen in the lateral view. 

LXXX. Triceps Extensor. — Upon the back part 
of the arm three mufcles have been defcribed: the ex- 

tenfor 
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tenfor longus, the extenfor brevis, and the brachialis 
externus; but there is, in fact, only one three-headed: 
mufcle. 

The longeft head of this mufcle is in the middle. It 
arifes by a flat tendon ; from an inch of the edge of the 
fcapula under the neck, and a little way from the 
origin of the long head of the biceps ; and it is under 
this head that the tendon of the teres major paffes to its 
infertion. 7 

The fecond head is on the outfide of the arm, next 
in length to this. It arifes from the arm-bone under the. 
great tuber, and juft below the infertion of the teres 
minor. ‘The long and fecond heads meet about the 
middle of the- humerus. | 

The third, or internal head, is the fhorteft of all. Ie 
begins at the inner‘ fide of the humerus, juft under the 
infertion,of the teres major; and it arifes from the’ 
inner part of the humerus, all the way down, and joins 
juft where the fecond head joins (i. e. about the mid- 
dle). All thefe heads {till continue adhering to the 
humerus (as the brachialis does on the fore fide), quite 
down to within an inch of the joint, and then a {trong 
thick tendon is formed, by which it is implanted 
ftrongly in the projecting heel of the ulna, named ole- 
cranon, by which projection of the bone the mufcle has 
great power, and the power is increafed by an increafed 
dength of the procefs in dogs, and other animals which: 
run or bound. 

The whole forms a very thick and powerful mufcle, 
which covers and embraces all the back part of the 
arm ; and its ufe is too fimple to admit of any farther 
explanation, than juft to fay that it extends the hinge- 
jomt of the elbow with great power; and that by its. 
Jong head it may aflift alfo to bend the arm-bone out« 
wards and backwards. 

Befides bones, there is alfo another fourceof attach- 
ment for mufcles, that is, the tendinous expanfions : 
for the expanfions, which go on the furface like fheaths, 
alfo dive betwixt the mufcles, and form fepta, or pars 
titions, from which their fibres arife. 

One 
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One tendinous expanfion begins from the clavicle © 
and acromion procefs, or rather comes down from the 
neck : it is then ftrengthened by the tendon of the 
deltoid mufcle; it defcends, covering all the arm; and 
before it goes down over the fore-arm, it is again re- 
inforced chiefly by the biceps, but alfo by the tendon 
of the triceps extenfor. One remarkable procefs, or 
partition of this general fafcia, is fent in from the fheath 
to be fixed to the outfide of the humerus, all the way 
down to the. ridge of the outer condyle. Another 
partition goes down, in like manner, to the inner con- 
dyle, along the ridge which leads to it; then the fafcia, 
‘taking a firm hold on the condyles, is greatly ftrength- 
ened about :the elbow, and goes over the fore-arm, 
enclofing its mufcles im a very firm and clofe fheath ; 
and it fends partitions down among the feveral layers of 
mufcles in the fore-arm, which gives each of them a 
firm hold. 

LXXXI. The anconzus is a fmall triangular 
mufcle, placed on the back part of the elbow. It arifes 
from the ridge and from the external condyle of the 
humerus, by a thick, ftrong, and fhort tendon. From 
this it becomes flefhy, and after running about three 
inches obliquely backwards, it is inferted by its oblique 
flefhy fibres into the back part or the ridge of the ulna. 

It is manifeftly defigned for the extenfion of the fore- 
arm, and has only that one fimple action. 


MUSCLES OF THE RADIUS, CARPUS, AND FINGERS, 


- 'The whole fore-arm is covered with a mafs of mufs 

cles of great ftrength, and fo numerous and intricate, 
. with a catalogue of names fo difficult, and fo diftract- 
ing, that they fhould be arranged and clafled with 
- much care, explaining to the ftudent the reafon and 
value of their names, and the place and effect of each 
clafs. 

The fore-arm is covered with a fafcia, or ftrong ten- 
dinous web, which, like that which covers the temporal 
mufcle, gives both origin and itrength to the ae 

Wales) 
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which lie under it, which divides the feveral layers 
one from another, and helps them in their ftrong 
actions, with that kind of “fupport which workmen feel 
in binding their arms with thongs. This fafcia is faid 
to proceed from the fmall tendon of the biceps mufcle, 
though that were but a flender origin for fo great a 
web of tendon, which not only covers the furtace of 
the mufcles, but enters among their layers. ‘This fafcia 
really begins in the fhoulder, and has an addition and an 
increafe of {trength from every point of bone; it 1s 
affifted by each tendon, becaufe the tendons and fafcia 
are of one nature over all the body, and its conneCtion 
with the tendon of the biceps is quite of another kind 
from that which has been fuppofed. 1 would not allow 
that the biceps tendon expands into the fafcia, but rather 
that the web receives the biceps tendon, which is im- 
planted into it, and for this wile purpofe, that when the 
fore-arm is to ftrike, or the hand to grafp, the biceps: 
firft moves, and by making the fafcia tenfe, prepares 
the fore-arm for thofe violent actions which are to enfue. 
Thus, it may be defined, a web of thin but ftrong ten- 
don, which covers all ihe mufcles of the fore-arm, - 
makes the furface before diflection firm and fmooth, 
fends down partitions, which are fixed into the ridges’ 
of the radius and ulna, enabling thofe bones to give a 
broader origin to the mufcles, eftablifhing a {trong con 
nection among the feveral layers, and making the dif~ 
fection more difficult. 

The motions to be performed by the mufcles which 
lie upon the fore-arm are thefe three; to roll the hand, 
to bend the wrift, to bend the fingers. 

1. The turning of the hand, which is performed by 
rolling the radius on the ulna, is named pronation and. 
fupination. When we turn the palm down, it is faid to 
be prone ; when we turn the palm upwards, it is fupine. 
This is pronation and fupination. ‘The mufcles which 
perform thefe motions are the PRONATORs and the suPI- 
NATORS, and the motion itfelf is bef{t exemplified in the 
turning a key in a lock, or in the guards of fencing, 
which are formed by a continual play of the radius 

upon 
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upon the ulna, carrying the wrift round in the half 
circle. 

2. The wrift is called the carpus, and therefore 
thofe mufcles which ferve for bending or extending 
the wrift, are the FLExors and EXTENSoRsS of the 
carpus. 

3. The bending and extending of the fingers cannot 
be miftaken, and therefore the flexors and extenfors of 
the fingers need not be explained. 

Thefe mufcles are denominated from their ufes 
chiefly ; but if two mufcles perform one motion, they 
may be diftinguifhed by fome accident of their fituation 
or form. And thus, if there be two benders of the 
fingers, one above the other, they are named FLEXOR 
SUBLIMIS, and FLEXOR PROFUNDUS, 1. e. the fuperficial 
and deep flexors. If there be two flexors of the car- 
pus, one is named FLEXOR RADIALIS CARPI, by its 
running along the radius, the other flexor ulnaris carpi, 
from pafling in the courfe of the ulna. Andif there be 
two pronators, one may be diftinguifhed pronator teres, 
from its round fhape, the other pronator quadratus, 
from its fquare form. And this, I truft, will ferve as 
a key to what is found to be a fource of inextricable 
confufion. 

It will be eafy to make the origins and infertions ftill 
more fimple than the names ; for all the mufcles arife 
from two points and have but two ufes. 

This affertion fhall be afterwards qualified, with a 
few exceptions; but at prefent it fhall ftand for the 
rule of our demonftration ; for all the mufcles arife 
from two points, the external and internal condyle. 
The internal condyle is the longer one, and gives moft 
power: more power is required for bending, grafping, 
and turning the hand inwards; therefore all the mufcles 
which bend the hand, all the mufcles which bend the 
fingers, and the principal pronator, or that mufcle which 
turns the palm downwards, arife from the internal, 
condyle. 

The external condyle is fhorter ; it gives lefs power ; 
there is little refiftance to opening the hand, and little 
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power is required in extending the fingers; and fo 
all the mufcles which extend the wrift or the fingers, 
or roll the hand outwards to turn it fupine, arife from 
the external condyle. So that when we hear a pronator 
or a flexor named, we know that the origin muft be 
the internal condyle, and the infertion is expreffed by the 
name. ‘Thusa pronator radii goes to the radius ; a flexor 
carpi goes to the wrift; a flexor digitorum goes to the 
fingers; and a flexor pollicis goes to the thumb: and 
they all iffue from the inner condyle as from a centre. 

And, again, when a fupinator or extenfor is named, 
we know where to look for it; for they alfo go out 
from one common point, the external condyle; and 
the fupinator radi goes to the radius; the extenfor 
carpi goes to the wrift ; the extenfor pollicis goes to 
the thumb; and the extenfor indicis to the fore 
finger. 


FLEXORS. 


The muscxes clofing and bending the hand, arife 
from the internal condyle. They are, 
The PRoNATOR TERES, rolling the radius inward. 
PALMARIS LONGUS, 
FLEXOR CARPI RADIALIS, ¢ bending the writ. 


ULNARIS, 
DIGITORUM SUBLIMIS, bending the 
- PROFUNDUS, ¢ fingers and 

LONGUS POLLICIS, thumb. 


And, laftly, the PRonaToR QUADRATUS, which is 
the fingle mufcle out of that fcheme which I have 
propofed. 

LXXXI. The proNaTroR TERES RADII is of the 
outermoit layer of mufcles, is {mall and round; named 
pronator from its office of turning the radius, and 
teres from its fhape, or rather to diftinguifh it from 
the pronator quadratus, which is a fhort {quare mufcle 
and which lies deep, being laid flat upon the naked 
bones. 7 

The pronator teres arifes chiefly from the internal 

tubercle 
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tubercle of the humerus, at its lower and fore part. 
It has a fecond origin from the coronoid procefs of 
the ulna; thefe form two portions, betwixt which pafles 
the radial nerve. ‘The mufcle thus formed is conical, 
is gradually fmaller from above downwards, is chiefly 
flefhy, butis alfo a little tendinous, both at its origin and 
at its infertion ; and {tretches obliquely acrofs the fore- 
arm, paffing over the other muicles to be inferted in 
the outer ridge of the radius, about the middle of its 
length. 

Its ufe is to turn the hand downwards, by turning the 
radius ; and it will alfo, in {trong ations, be brought 
to bend the fore-arm on the arm, or the reverfe, when 
the fore-arm is fixed, and we are to raife the trunk by 
holding with the hands. 

LXXXIU. The patmaris Loncus is a long thin 
mufcle, which, although it feems to have another ufe 
In its expanfion into the aponeurofis, yet is truly, by 
infertion into the annular ligament of the wrift, a 
flexor of the wrift, and, in fome degree, a pronator of 
the radius. : 

It arifes from the internal condyle of the os humert, 
and is the firft of five mufcles which have one common 
tendon going out, like radii, from onecommoncentre, viz. 
the palmaris ; the flexor radialis; the flexor ulnaris; the 
flexor digitorum fublimis; the flexor digitorum pro- 
fundus. 

The palmaris longus arifes from the inner condyle 
of the os humeri, and alfo from the intermufcular 
tendon, which joins it with the flexor radialis and flexor 
digitorum fublimis, and from the internal furface of the 
common fheath. Its flefhy belly is but two inches and a 
half or three inches in length; and its long flender 
tendon defcends along the middle of the fore-arm to be 
inferted into the fore part of the annular ligament of the 
wrift, juft under the root of the thumb. This tendon 
feems to give rife to the -very {trong thick aponeurofis 
of the palm of the hand, (under which all the mufcles 
of the hand run, and which conceals the arch of blood 
veffels, and protects them), thence the mufcle has its 
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name. But it is a very common miftake to think, that 
becaufe tendons are fixed to the fheaths, the fheaths are 
only produdtions of the tendons ; whereas the fheaths 
do truly arife from bones. The fafcia, which the 
deltoides is thought to form, arifes from the acromion 
and clavicle ; and the fafcia, which the biceps is thought 
to produce, arifes from the condyles of the humerus ; 
and that great fheath of tendon which is made tenfe 
by the mufculus fafcialis of the thigh, does not arife 
from that mufcle, but comes down from the fpine of 
the ilium, ftrengthened by expanfions from the oblique 
mufcles of the abdomen; in the prefent inftance, we 
have the cleareft proof of fafcia being derived from fome 
other fource than the tendons, for fometimes the pal- 
maris mufcle is wanting, when {till the tendinous ex- 
panfion is found, and fome pretend to fay, that the 
expanfion is wanting when the mufcle is found. The 
aponeurofis, which covers the palm, is like the palm 
itfelf, of a triangular figure ; it begins from the fmall 
tendon of the palmaris longus, and gradually expands, 
covering the palm down to the {mall ends of the 
metacarpal bones. Its fibres expand in form of rays ; 
and towards the end, there are crofs bands which 
hold them together, and make them ftronger; but it 
does not cover the two outer metacarpal bones (the 
metacarpal of the fore finger, or of the little finger), 
or it only covers them with a very thin expanfion. 

Now this palmar expanfion alfo fends down per- 
pendicular divifions, which take hold on the edges of 
the metacarpal bones: and thus there being a per- 
pendicular divifion to each edge of each metacarpal 
bone, there are eight in all, which form canals for 
the tendons of the fingers, and for the lumbricales 
miu{cles. . 

LXXXIV. The patmaris BREVIS is a thin flat cuta- 
neous mulcle, which arifes properly from the edge of the ~ 
palmar aponeurofis, near to the ligament of the wrift ; 
whence it ftretches acrofs the hand in thin fafciculi 
of fibres, which are at laft inferted into the os pififorme, 
and into the fkin and fat on the edge of the palm. This — 
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is the PALMARIS CUTANEUs of fome authors, for which 
we can find no ufe, except of drawing in the fkin of 
the hand, and perhaps making the palmar expanfion 
tenfe. 

LXXXV. The FLExXoR CARPI RADIALIS is a long 
thin mufcle arifing from the inner condyle, {tretching 
along the middle of the fore-arm fomewhat in the courfe 
of the radius, and is one of the five mufcles which rife 
by one common tendon, and which are, for fome way, 
tied together. 

It arifes tendinous from the imner condyle; the ten- 
don very fhort and thick. This tendon at its origin, 
is {plit into many (feven) heads, which are interlaced 
with the heads of the fublimis, profundus palmaris, &c. 5 

-confequently this mufcle not only arifes from the in- 
ternal condyle, but alfo from the intermufcular: parti- 
tions (as from that betwixt it and the fublimis): 
forms a long tendon, which becoming at laft very 
{mall and round, runs under the annular ligament : 
it runs in a gutter peculiar to itfelf; but im this canal it 
is moveable, not fixed: it then expands a very little, 
and is inferted into the metacarpal bone of the fore-finger, 
alfo touching that which fupports the thumb. 

Its ufe is chiefly to bend the wrift upon the radius. 
But when we confider its oblique direction, it will alfo 
be very evident, that it muft have fome effect in pro- 
nation ; andthis, like many of the mufcles of the fore- 

-arm, although defigned for a different purpofe, will alfo 
have fome effect in bending the fore-arm at the elbow 
oint. 

LXXXVI. The FLEXOR CARPI ULNARIs is a long 
mufcle, much like the former; but as its courfe is along 
the radius, or upper edge of the forearm, this runs 
along the ulna or lower edge. 

It comes off tendinous from the inner condyle of the 
os humeri, by the common tendon of all the mufcles; 
it has alfo, like the pronator teres, a fecond head, viz. 
from the olecranon procefs of the ulna, which arifes 
flefhy, and the ulnar nerve perforates betwixt thefe heads. 
The flexor ulnaris paffes all along the flat fide of the ulna, 
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betwixt the edge of the fublimis and the ridge of the 
bone : and here it has a third origin of oblique fibres, 
which come from the edge of the ulna, two-thirds ‘of 
its length. Its tendon begins early on its upper part, 

by which it has fomewhat the form of a penniform muf- 
cle. It has ftill a fourth origin from the inter-mufcular 
partition, which ftands betwixt it and the fublimis 
flexor ; and is alfo attached to the internal furface of 
the common fafcia of the arm. Its long tendon is 
at laft inferted into the os pififorme at its fore part, 
where it fends off a thin tendinous expanfion to cover 
and ftrengthen the anhular ligament; and alfo a thin 
expanfion towards the fide of the little finger to cover 
its mufcles. 

This is to balance the flexor radialis : a€ting together; 
they bend the wrift with great ftrength ; and when this 
mufcle combines in aétion with the extenfor carpi ul- 
naris, they pull the edge of the hand fideways. 

LXXXVII. The FLExoR DIGITORUM SUBLIMIS, is- 
named suBLIMIs from being the more fuperficial of the 
two muicles; PERFORATUS, from its tendon being per- 
forated by the tendon of that which lies immediately 
below. It lies betwixt the palmaris longus and flexor 
ulnaris: it is a large flefhy muicie ; and not only 
its tendons, but its belly alfo, is divided into four fai- 
ciculi, correfponding with the fingers which it is to 
ferve. 

It arifes from the internal condyle, along with the 
other four mufcles; from the ligament of the elbow 
joint; from the coronoid procefs of the ulna; and from 
the upper part of the radius, at the fharp ridge. By 
thefe origins, it becomes very flefhy and thick ; and, a 
little above the middle of the fore-arm, divides into 
four flefhy portions, each of which ends in a flender 
tendon. ‘Lhe tendons begin at the middle of the 
fore-arm, or near the divifion; but they continue to 
be joined to each other by flethy fibres fome way down : 
and indeed the flefhy fibres ceafe only, when it is about 
to pals under the annular ligament of the wrift. At 
this place, a cellular flringy tiflue conneéts the tendons 

with 
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with each other, and with the tendons of the pro- 
fundus ; but after they have paffed under the ligament, 
they expand towards the fingers which they are to ferve. 
They each begin to be extended and flattened, and to 
appear cleft; they pafs by the edge of the metacarpal 
bones, and efeape from under the palmar aponeurofis : 

and where it ends, viz. at the root of the fingers, a ten- 
dinous fheath begins, in which thefe tendons continue 
to be enclofed. 

The tendons are fairly fplit juft oppofite to the top of 
the firft phalanx : and it is at this point that the tendons 
of the deeper mufcle pafs through this fplitting. The 
flattened tendon parts into two, and its oppofite edges 
diverge; the back edges meet behind the tendons of 
the profundus, and form a kind of fheath for them 
to pafs in; and then they proceed forward along the 
fecond phalanx, into the fore part of which they are | 
implanted. 

This mufcle 1s Eeeiney {trong: its chief office 
is to bend the fecond joint of the fingers upon the firft, 
and the firft upon the metacarpal bone. And in pro- 
portion to the number of joints that a mufcle paffes 
over, its offices muft be more numerous ; for this one 
not only moves the fingers on the metacarpus, but 
the hand upon the wrift, and eyen the fore-arm upon 
the arm, 

LXXXVIII. The FLEXOR DIGITORUM PROFUNDUS 
vel PERFORANS, has the fame origin, infertion, and ufe, 
infomuch that the defcription of the laft is applicable to 
this mufcle in almoft every point, This is of a lower 
ftratum of mufcles; it lies deeper, and under the 
former, whence its name: and by this deeper fituation 
it is excluded from any hold upon the tubercle of the 
humerus. 

It arifes from the ulna, along its internal furface, from 
the whole furface of the interoffeous ligament, and alfo 
in fome degree, from the intermufcular membrane, 
which feparates this from the fublimis. : 

This mufcle is fmall, we may fay compreffed above ; 
but it grows pretty ftrong and flefhy, near the ig 

Q4 Q 


432 MUSCLES OF THE ARM, &c. 


of the arm; it divides above the middle of the arm 
into four portions, correfponding with the four fingers ; 
and it is about the middle of the arm, that the ten- 
dons begin, and continue to receive mufcular fibres 
from behind, all down to the ligament of the wrift : 
at the wrift thefe tendons are tied to each other, and 
to the tendons of the fublimis, by loofe tendinous and 
cellular fibres. They diverge from each other, atter 
pafling under the annular Jigament; and going along in 
the hollow of the bones, under the tendons of the fub- 
limis, they firft pafs through the bridges formed by the 
palmar aponeurofis, then enter the fheaths of the fin- 
gers, and finally pafs through the perforations of the 
fublimis, a little below the fecond joint of the fingers : 
at this place the perforating tendons are {maller and 
rounder for their eafy paflage, and alter pafling, ihey 
again expand and become flat. ‘They alfo above this, 
appear themfelves fplit in the middle, without any 
evident purpofe; they pafs the fecond phalanx, and 
are fixed into the root. of the third. And every 
thing that is faid of the ufe of the fublimis, may be 
applied to this, only that its tendons go to the fur- 
theft joint. | 
LXXXIX. Lumpricaues. —I fhall here defcribe, 
as a natural appendage of the profundus, the LuM- 
BRICALES mufcles, which are four fmall and. round 
mufcles, refembling the earth-worm, m form and fize ; 
whence they have their name. They arife in the palm 
of the hand, from the tendons of the profundus, and 
are therefore under the fublimis, and under the palmar 
aponeurofis. ‘They are {mall mufcles, with long and 
very delicate tendons. Their flefhy bellies are about 
the length of the metacarpal bones, and their {mall 
tendons /tretch over’ two joints, to reach the middle 
of the fecond phalanx. ‘The firft lumbricalis is larger 
thaw the fecond, and the two firft larger than the two 

lait. 
| The firft arifes from the fide of the tendon of the 
fore fingers, which is next to the radius; the others 
arife in the forks of the tendons; and though they rife 
more 
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more from that tendon which is next the ulna, yet they 
have attachments to both. ‘Their tendons begin below 
the firft joint of each finger ; they run very flender along 
the firft phalanx, and they gradually wind around the 
bone, fo that though the mufcles are in the palm of 
the hand, the tendons are implanted in the back parts 
of the fingers, and their final connection is not with 
the bending tendons of the fublimis and profundus, 
but with tendons of the extenfor digitorum, and with 
the tendons of the external interoffei mufcles, with 
which they are united by tendinous threads. 

Hence their ufe is very evident; they bend the firft 
joint, and extend the fecond; they perform alternately 
either office ; when the extenfors act, they aflift them 
by extending the fecond phalanx or joint: when the 
flexors act, and keep the firft and fecond joint bended, 
the extending effect of thefe imaller mufcles is pre- 
vented, and all their contraction muft be directed, fo as 
to affect the firft joint only, which they then bend. 

They are chiefly ufeful, in performing the quick fhort 
motions, and fo they are named by Cowper, the mufculi 
fidicinales, as chiefly ufetul, in playing upon mufical 
inftruments. 

XC. The FLEXOR LONGUS PoLLIcis is placed by the 
fide of the fublimis, or perforatus, and lies under the 
fupinator and flexor carpi radialis. It runs along the 
inner fide of the radius, whence chiefly it arifes. 

Its origin is from all the internal face of the radius 
downwards, from the place where the biceps is inferted, 
and from the interofleous ligament, all the length down 
to the origin of the pronator quadratus ; nor does it 
even ftop here; for the tendon continues to receive 
flefhy flips all the way down to the paffage under the 
ligament of the wrift. It has often alfo another head, 
which arifes from the condyle of the humerus, and the 
fore part of the ulna; which head is tendinous, and 
joins that origin which comes from the radius. 

The mufcle becomes again tendinous, very high, i. e. 
above the middle of the arm; and its fmall tendon 
paffes under the annular ligament, glides in the hollow 


of 
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-of the os méetacarpi pollicis, and feparates the fhort flexor 
into two heads, paffes betwixt the two fefamoid bones 
in the firft joint of the thumb, and running in the ten- 
dinous fheath, it reaches at laft the end of the far- 
theft bone of the thumb, to be mferted into the very 
point of it. 

There is fometimes fent off from the lower part of the 
mufcle a fmall flefhy flip, which joins its tendons to the 
indicator tendon of the fublimis. 

Its ufes, we conjecture, are exactly as of thofe of the 
other flexors, to bend the laft phalanx on the firft, the 
firft on the metacarpal bones, and occafionally the writ. 
upon the radius and ulna, 

XCI. The pRoNATOR QUADRATUS, fo named from 
its fhape and form, is one of the moft fimple in its 
action, fince it ferves but one dire& purpole, viz. 
turning the radius upon the ulna. 

It lies flat upon the interofleous ligament, upon the 
fore part of the arm, about two inches above the writt ; 
it is nearly fquare, and is about three inches in leneth 
and breadth. Its fibres go obliquely acrofs, betwixt 
the radius and ulna. It arifes from the edge of the 
ulna, adheres to the interoficcus ligament, and goes to be 
implanted into the edge of the radius; it turns the 
radius upon the ulna. ‘This mulcle, and in fome de- 
gree alfo the flexor pollicis, are the only mufcles 

which do not come fairly under that arrangement, by 
which I have endeavoured to explain the mufcles of 
the fore-arm. 


EXTENSORS. 


The mufcles which lie upon the outer fide of the 
fore-arm, the fupinators and the extenfors of the fin- 
gers and wrift, all arife from one point, the external 


condyle of te humerus, and are all delivered in this 
ait: 


‘The EXTENSOR CARPI RADIALIS LONGIOR, 
The EXTENSOR CARPI RADIALIS BREVIOR, 
The EXTENSOR CARPI ULNARIS, 


all extend 
the writ. 


The 
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The suPINATOR LonGcus, — turns the palm upwards. 
The EXTENSOR COMMUNIS DIGITORUM, — extends all 
the fingers, and untolds the hand. 
The EXTENSOR PRIMI INTERNODII-) 
POLLICIS, | extend 
The EXTENSOR SECUNDI INTERNODII a feveral 


POLLICIS, joints of the 
The EXTENSOR TERTII INTERNOIDII | thumb. 
POLLICIS, J 


The EXTENSOR PRIMI DIGITI vel INDICATOR, — ex- 
tends the fore finger. 

The EXTENSOR MINIMI DIGITI, vel AURICULARIS, — 
extends the little finger. 

All thefe mufeles arife from one point, the’ external _ 
condyle. ‘Vhey all roll the radius outwards, or extend 
the wrilt, or extend the fingers. As the mufcles which 
are bent, need more fibres, and greater {trength, they 
arife from the internal condyle, which is the larger; they 
lie ina deep hollow, for the bones of the fore-arm are 
bent to receive them, and they form a very thick flefhy 
cufhion: but the extenfors requiring lefs power, arife 
from the fhorter proces of the outer condyle, are on the 
convex fide of the arm, and are thin, having few fibres ; 
for though there is a large mais of flefh on the inner fide 
of the arm, forming two big flexors, there is only a thin 
layer on the outer fide of the arm, forming one flat and 
weak extenfor. 

XCIi. SupPINATOR RADII Loncus. ‘This mufcle 
forms the very edge of the fore-arm: it arifes by many 
fhort tendinous fibres, from the ridge of the humerus, 
above the external condyle, which origin is fully two 
inchesin length above the condyle. It alfo arifes from 
the intermufcular membrane; and, as it ftands on the 
very edge of the fore-arm, it runs betwixt the flexor 
and extenfor radialis. It becomes thicker as it paffes 
the joint of the humerus, and there gives a very peculiar 
form to the arm: it then becomes fmaller, and forms 
a flat tendon, which is quite naked of flefh from 
the middle of the radius, or a little below, down to 
the wrift. This tendon becomes gradually fmaller, till 

It 
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it reaches the wrift, where expanding a little, it is ins 
ferted into the radius, juft in the tuber of its lower head. 

Its ufe is, perhaps, chiefly as a fupinator, but it is 
placed juft upon the edge of the arm; it ftands as a 
fort of intermedium betwixt the two fets of mufcles ; it 
is fixed, indeed, rather upon the internal furface of 
the radius; but yet when the fupination is complete, 
when the hand is rolled very much outward, it will 
become a pronator. 

It is at once fupinator and pronator, and for a moft 
evident reafon, a flexor alfo of the fore-arm, fince its 
origin is at leaft two inches up the humerus, above the 
joint of the elbow. 

XCIII. The EXTENSOR CARPI RADIALIS LONGIOR, 
has the additional name of longior or primus, to diftin- 
guifh it from the next. It is almoft entirely covered 
with the laft mufcle, the fupinator. 

It arifes from the ridge of the humerus above the 
external condyle, and juft under the origin of the fu- 
pinator; it defcends all along the back of the radius ; 
and after having become a thick flefhy belly, it dege- 
nerates a little lower than the middle of the radius, 
into a thin flat tendon, which becomes flender and 
{mall as it defcends ; and turning a little more towards 
the back of the radius, it then’pafles over the wrilt, 
and goes along with the tendon of the extenfor, under 
the annular ligament, pafling in a groove of the ra- 
dius; at laft, it is inferted into the root of the meta- 
carpal bone of the fore finger, in that edge next the 
thumb. 

It is chiefly an extenfor of the wrift : in pronation, it 
pulls the wrift dire€tly backwards; in fupination, it 
moves the hand fideways. It is alfo a pronator, when - 
the hand is turned back to the greateft degree ; and from 
its origin, high upon the arm-bone; it is alfo a flexor of 
the fore arm. . 

XCIV. EXTENSOR CARPI RADIALIS BREVIOR. This 
muicle is almoft the fame in defcription, name, and 
ufe, with the former. It arifes from the external cons 
dyle; and here a common tendon for many mufcles is 

formed, 
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formed, juft as in the internal condyle; for from this 
point arife the extenfor carpi radialis brevior, extenfor 
digitorum, tenfor minimi digiti, extenfor carpi ulnaris. 

The extenfor carpi radialis brevior arifes from the 
outer condyle of the humerus, by the common ten- 
don; it alfo arifes from the aponeurofis, which lies 
betwixt the extenfor digitorum and this; it grows a 
pretty large, flefhy body, and begins like the laft, to 
be tendinous below the middle of the radius; fo that 
this mufcle continues flefhy lower than the laft one, and 
its tendon is alfo much larger and thicker; it runs 
under the annular ligament, in the fame channel with 
the extenfor longior; it expands a little before its 
infertion, which is into the back part of the metacarpal 
bone of the middle finger, a little towards that edge 
which is next the radius: fome little fibres pafs from 
this tendon to the metacarpal bone of the fore finger. 

All that was faid concerning the extenfor longus, 
may be faid of this; for all the three laft mufcles, lie 
fo ambiguoufly on the edge of the arm, that though 
they are regularly fupinators and extenfors, they be- 
come pronators and flexors, in certain pofitions of the 
hand. 

XCV. EXTENSOR CARPI ULNARIS. — By the name 
merely of this mufcle, we know its extent and courfe, 
its origin, infertion, and ufe. 

It is one of the mufcles, which belong to the com- 
mon tendon, arifing from the external tubercle of the 
os humeri: it lies along the ulnar edge of the arm; it 
alfo arifes from the intermufcular membrane, which 
feparates this from the extenfor digitorum and the 
extenfor digiti minimi; and chiefly it is attached to 
the internal furface of the common fheath.° It arifes 
alfo from the face and edge of the ulna, the whole way 
down ; its tendon begins in the middle of its length, 
and is accompanied all down to the wrift with feather- 
like flefhy fibres. . 

It is fixed into the outfide of the lower head of the 
metacarpal bone of the little finger. 

Its 
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Its ufe isto extend the carpus. And it may be now 
obferved, that when the two extenfors of the wrift. the 
radialis and ulnaris act, the hand is bent direétly back- 
wards; that. when the flexor radialis and extenfor radi- 
alis act together, they bend the thumb towards the 
radius ; and that when the flexor ulnaris and extenfor 
ulnaris act, they draw down the ulnar edge of the 
hand. 

XCVI. ExTENSOR DIGITORUM COMMUNIS. — This 
mufcle correfponds with the fublimis and profundus, 
and antagonifes them, and refembles them in fhape as 
in ufe. It covers the middle of the fore-arm at its Sacks 
and. lies betwixt the extenfor radialis fecundus, and the 
extenfor minimi digit. . 

Its origin 1s chiefly trom the outer condyle, by a tendon 
common to it, with the extenfor carpi radialis brevior ; ; It 
comes alfo ee the intermufcular membrane, which fe- 
parates it on one fide from the extenfor minimi digitt, 
and on the other from the extenfor carpi brevior, and 
laftly, from the back part of the common fheath. It 
grows very flefhy and thick, as it defcends, and about 
the middle of the fore-arm it divides itfelf into three 
flips of very equal fize. But though the tendons begin 
fo high they continue hke thofe of the flexors, to 
receive flefhy penniform fibres all down, almoft to the 
annular ligament. ‘Thefe tendons are tied together by 
a loofe web of fibres, and being gathered together 
they pafs under the ligament im one common and ap- 
propriated channel. Having paffed this ligament they 
diverge and grow flat and large. And they all have 
‘the appearance of being fplit by a perpendicular line. 
‘They. are quite different irom the flexor tendons in 
this, that they are all tied to each other by crofs bands ; 
for a little above the knuckles, or firft jomt of the fin- 
gers, all the tendons are joined on the back of the 
hand by flips from the little finger to the ring, from the 
ring to the mid finger, and from that to the fore finger. 
So that it feems to be one ligament running quite acrofs 
the back of the hand. It would be foolifh to defcribe 

them 
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them more minutely: for the crofs bands change their 
places, and vary in every fubject, and in fome they are 
not found. 

After this, the tendons pafs over the heads of the 
metacarpal bones, along the firft phalanx of the fingers, 
and being there joined by the tendons of the inter- 
offet and lumbricales, they all together form a ftrong 
tendinous fheath, which furrounds the back of the 
fingers. 

Now it is to be remembered, that this mufcle ferves 
only for the fore, middle, and ring fingers: that if it 
moves the little finger, i it is only by a {mall flip of ten- 
dinous fibres, which it often gives off at the general 
divergence, but fometimes not; fometimes it gives 
one flip, fometimes two, often none at all. And fo the 
little finger has its proper extenfor quite diftinG from 
this. 

The ufe of the muicle is to extend all the fingers ; 
and when they are fixed, it will affift the SMEs 
of the wrift, as in ftriking backwards with the knuckles. 

XACVII. The exTensor MINIMI DIGITI, named alfo 
AURICULARIS, from its turning up the little finger, as in 
picking theear, fhould really be defcribed with the laft 
mufcle; if we fee the origin, gate and ufe of this 
mufcle. exaCtly the fame with it, why fhould we not 
reckon it as a flip of the common extenfor, appropriated 
to the little finger? 

- Its origin is from the outer condyle, along with the 
other tendons. It alfo adheres fo clofely both to the 
tendinous partitions, and to the internal furface of the 
common fafcia, that it is not eafily feparated in diffec- 
tion. It begins fmall, with a conical kind of head; it 
gradually increafes in fize; it is pretty thick near the 
wrift; it adheres all along to the common extenfor of 
the fingers ; ; It begins to be tendinous about an inch 
above the head of the ulna; it continues to receive 
flefhy fibres down to the sneaulhe: ligament; and it paffes 
under the annular ligament, in a channel peculiar to 
itfelf, which is indeed the beft reafon for making this a 
diftinét mufcle. 

I This 
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This channel has a very. oblique direction, and the 
tendon, like all the others, expands greatly in efcaping 
from the ligament of the wrift. It is connected with 
the other tendons, in the manner I have defcribed. 
Clofe to the wrift, it is conneéted with the tendon of the 
ring finger, by a flip which comes from it ; and at the 
knuckle, and below it, it is again connected with the 
tendons both of the ring finger, and of all the others, 
by the crofs bands or expanfions. 

Whatever has been faid of the ufe of the laft reautele, 

is to be underftood of this; as its extending its proper 
finger, aflifting the others by its communicating band, 
and in its extending the wrift, when the filt is clenched. 
Its infertion is into the back of the fecond joint of the 
little finger, along with the interoffei and lumbricales. 
Its tendon has alfo a {mall flit; for the head of the pro- 
per extenfor of the little finger, and the heads of the* 
common extenfors of the others, are inferted into the 
top of the fecond phalanx, juft under the firft joint: 
They fend off at the fides tendinous flips, which, paf-° 
fing along the edges of the bones, do, in conjunction 
with the tendons of the interoflei and lumbricales, 
form a fplit tendon, which meets by two curves at the 
foot of the laft bone of the fingers, to move the laft 
oint.’ 
XCVIII. The EXTENSOR PRIMUS POLLICIS is the 
fhorteft of the three. It is named by Albinus, and 
others, AaBbDUCTOR LoNncus; but fince every mufcle 
that extends the thumb mutft pullit away from the hand, 
every one of them might be, with equal proprietys named 
abductors. 

The extenfor-primus lies juft on the fore edge of the 
radius, croffing it obliquely. 

It arifes about the middle of the fore-arm, from the 
edge of the ulna, which gives rife to the interofleous 
membrane itfelf, and alfo from the convex furface of the 
radius. 

The flefhy belly commonly divides itfelf into two or 
three, fometimes four flefhy flips, with diftin@ tendons, 


which, crofling the radius obliquely, flip under the ex- 
5 ternal 
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ternal ligament of the carpus, and are implanted into 
the root of the firft metacarpal bone, or rather of the firft 
phalanx of the thumb, towards the radiai edge, fo that 
its chief ufe is to extend the thumb, and to inéline it a 
little outwards towards the radius. It mutt alfo, like 
the extenfors of the fingers, be an extenfor of the wrift 
and it evidently muft, from its oblique dire€tion, affift in 
fupination. 

ACIX. The exTENsoR secUNDUs PoLLicts is longer 
than the firft. It is named by Douglas, the extenfor 
{ecundi internodii pollicis; by Albinus, the extenfor 
minor pollicis. 

This mufcle lies clofe by the former. It arifes jut 
below it, from the fame edge of the radius, and from 
the fame furface of the interoffeous membrane, it runs 
along with it in the fame bending courfe ; and, in fhort, 
it refembles it fo much, that Winflow has reckoned it 
as part of the fame mulcle. 

Its origin is from the edge of the ulna, the interof- 

feous ligament, and the radius. Its fmall round ten- 
don pafles fometimes in a peculiar channel, fometimes 
with the extenfor primus. It goes over the metacarpal 
bone of the thumb ; it expands upon the bone of the 
firit phalanx ; aud it is inferted juft under the fecond 
joint. 
- It extends the fecond bone of the thumb upon the 
firft ; it extends the firft bone alfo ; and it extends the 
writ, and, by its oblique direction, contributes to fu- 
pination. : 

C. EXTENSOR TERTIUS POLLICIS.— This which 
bends the third joint is called in common the extenfor 
longus pollicis. And here is a third mufcle, which in 
form and place, and function, correfponds with the two 
former ones, 

Its origin is from the ridge of the ulna, and from the 
upper face of the interofleous membrane ; and it is a 
longer mufcle than the others, for it begins high, near’ 
the top of the ulna, and continues the whole way down 
that bone, and is very flefhy and thick. It is penniform 
all the way down to the ligament of the wrift; and its 

VOL. I. R fmall. 
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{mall tendon paffes the ligament in a peculiar ring. This 
tendon appears fplit, like thofe of the fingers; it goes 
along the ulnar fide of the firft bone of the thumb, 
reaches the fecond, and is implanted there by a {mall 
flip of tendon; and being expanded, it ftill goes for- 
ward, to be inferted once more into the third bone of the 
thumb at its root. 5 

Its ufe is evident, after defcribing the others. For we 
have only to add another joint for motion. It moves 
the laft joint of the thumb, then the fecond, then its 
metacarpal bone upon the carpus; and if that be held 
firm, it will extend the carpus; and it will, in its turn, 
contribute to fupination, though in a lefs degree than the 
others. 

CI. InpicaTor.—— The &xTENSOR INDICIS PRO- 
Prius has very nearly the fame origin, and exactly the 
fame courfe with the laft, and lies by the fide of it. 

Its origin is from the ulna, by the fide of the exten- 
for longus pollicis. - It has alfo fome little attachments 
to the mterofleous membrane. It, like the others, is 
feathered with fibres, in an oblique direction, down to 
the ligament of the writ. 

This mufcle hes under the extenfor communis di- 
gitorum : its tendon pafles along with the common 
tendon, through the annular ligament; and near the 
top of. the metacarpal bone, or about the place of 
the common junctions of all thefe tendons, this one 
joins with the indicator tendon of the common ex- 
tenfor. 

Its ufe is in extending all the three joints of the fore- 
finger; aflifting the common extenfor in pointing with 
that finger ; in acting independently of the common ex- 
tenfor ; and in helping to extend the wrift, when the 
fingers are clofed. . -battd ‘irr’ 

_ CI. The supinator Brevis is an internal mufcle, 
which forms, with the mufcles of the thumb, and of 
the fore-finger, a kind of fecond layer; and this one 
lies concealed, much as the pronator quadratus. does, 
on the inner fide of the fore-arm. It is a fhort mufcle, 
but very thick and flefhy, and of great power. © | - 
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It arifes. from the outer tubercle of the os humeri, and 
from the edge of the ulna, and from the interofleous 
ligament: it is then lapped over the radius, and is in- 
ferted into its ridge ; fo that this fupinator brevis is very 
directly oppofed to the pronator teres, the infertion of 
the two mufcles, almoft meeting on the edge of the ra- 
dius. It is almoft circum{cribed to one ufe, that of per- 
forming the rotation of the radius outwards ; but, per- 
haps, it may alfo have fome little effect in extending 
the ulna and of aflifting the anconeus. 


MUSCLES SEATED ON THE HAND. 


BesipEs thefe mufcles which bend and extend the 
fingers, there are other fmaller ones feated on the hand 
itfelf, which are chiefly for affifting the former, and 
for quicker motions ; but moft efpecially for the lateral 
motions of the thumb and little finger, and which are 
therefore named appuctTors, ABDUCTORS, and 
FLEXORS, Of the little finger and thumb. 

That they are chiefly ufeful in affifting and ftrength- 
ening the larger mufcles, is evident from this. that much 
power being required for flexion, we find many of 
thefe fmaller mufcles, added in the palm of the hand; 
but as there is little power of extenfion needed, no more- 
almoft, than to balance the power of the flexors, there are 
no fmall mufcles on the back of the hand,-the interoffe1 
externi excepted, which are chiefly ufeful in {preading 
the fingers. : 

The fhort mufcles in the palm of the hand are for 
bending the thumb, the fore-finger and the little fin- 
ger; and the little finger and the thumb have each 
of them three diftin&t mufcles ; one to pull the thumb 
away from the hand,’ one to bend it, and one to pull 
it towards the hand, oppofing it to the reft of the fin- 
gers, and fo of the little finger, which has allo three 
muf{cles. io : 
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ARRANGEMENT OF THESE MUSCLES. 


1. LUMBRICALES, which bend all the fingers. 
2. ABDUCTOR POLLICIs, removing the thumb from the. 


fingers. 
FLEXOR AND OPPONENS ) carrying the thumb to- 
3. POLLICIS, wards the palm, as in 
ADDUCTOR POLLICIS, grafping. 


which carries the fore finger 
towards the thumb. 


1, Dl- . : 
ABDUCTOR MINIMI which bend the little 


de ABDUCTOR INDICIS, ; 


GITI ut 
5. < ADDUCTOR MINIMI DI- finger, and carry it, like 
GITI the thumb, outwards or. 

¢ inwards. 


| FLEXOR MINIMI DIGITI, 
which are {mall mufcles, lying be- 
ee the metacarpal bones, and 
6. INTEROSSE]I, affifting the lumbricales in bend- 
ing the fingers, and perform the 

lateral motions of the fingers. 

All the mufcles of the thumb are feated on the infide, 
to form the great ball of the thumb; and it is not 
eafy at firft to conceive how mufcles having fo much 
the fame place fhould perform fuch oppofite motions ; 
yet it is eafily explained, by the flight variation of their 
places; for the AaBbUCTOR arifes from the annular liga- 
ment near the radius, and goes towards the back of the 
thumb. 

The flexors arife deeper, from bones of the carpus, 
end from the infide of the ligament, and go to the infide 
of the thumb. ‘The appucTor arifes, from the meta- 
carpal of the mid-finger, and goes to the inner edge of 
the thumb. 

CII. The aspucTor PoLLicis is only covered by 
the common integuments. It begins a little tendinous 
from the outfide of the annular ligament, juft under the 
thumb, and by fome little fibres from the os fcaphoides ; 
and, from the tendon of the long abdudtor or extenfor 

rimus, it bends gradually round the thumb, and is at 
aft inferted in the back of the firft joint, juft above the 
head 
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head of the metacarpal bone. But it does not {top here ; 
for this flat tendon is now expanded into the form of a 
fafcia, which furrounding the firft bone of the thumb, 
goes forward upon its back part, quite to the end, along 
with the common tendon of the extenfor. This mutcle, 
like the others, is covered by a thin expanfion from the 
tendon of the palmaris, as well as by the common inte- 
guments. 2 

Its only ufe is to pull the thumb from the fingers, and 
to extend the fecond bone upon the firft. 

Albinus defcribes a fecond mufcle of the fame name, 
having the fame courfe, origin, infertion, and ufe: it 
alfo arifes from the outer fide of the ligament of the 
wrift, and is fixed into the fide of the thumb, and lies 
upon the infide of the former mufcle. 

Thefe two are inferted into the firft bone of the 
thumb ; but the next is inferted into the metacarpal 
bone. 

CIV. The opponens PoLuicis, is often called the 
metacarpal of the thumb. It is placed on the infide, and 
implanted into the fide of the thumb: its office is to 
draw the thumb acrofs the other fingers, as in clenching 
the fift; and from its thus oppofing the fingers it has 
its name of opponens. 

It lies immediately under the laft defcribed mufcle, 
and is like it in all but its infertion. 

It arifes from the os feaphoides, and from the ligament 
of the wrift. It is inferted into the edge and fore-part 
of the metacarpal bone of the thumb : and its ufe is to 
turn the metacarpal bone upon its axis, and to oppofe 
the fingers; or, in other words, to bend the thumb: for 
I can make no diftinétion. Therefore, this mufcle 
and the next, which lies clofe upon it, may be fairly 
confidered as but two different heads of one thick fhort 
mufcle. 

CV. The FLExoR BREVIS POLLICIS is a two-headed 
mufcle, placed quite on the infide of the thumb, be. 
twixt the fore-finger and the thumb, and extends 
obliquely acrofs the two firft metacarpal bones, It is 
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divided. into two heads by the long flexor of the 
thumb. 

The edge of this mufcle lies in clofe contact with 
the edge of the laft, or opponens ; and indeed they 
may fairly be confidered as one large mufcle furround-. — 
ing the bafis of the thumb. 

One head arifes from the os trapezium, or bafe of 
the thumb, and from the ligament of the wrift. The 
other head comes from the os magnum, from many 
of the other bones of the carpus, and from the liga- 
ments which unite them. , 

The firft head is the fmaller one: it terminates by 
a pretty confiderable tendon in the firft fefamoid bone. 
The fecond head runs the fame courfe : it is implanted 
chiefly in the fecond {fefamoid bone, and alfo into 
the edge of the firft bone of the thumb clofe by it. 
The fecond head is exceedingly mufcular and ftrong ; 
the heads are completely feparated from each other by 
the tendon of the flexor longus paffing betwixt them. 

The office of this mufcle is to bend the firft joint 
upon the fecond, and the metacarpal bone upon the 
carpus: and indeed the office of this, and of the op- 
ponens, is the fame. It is in the tendons of this 
double-headed mufcle that the fefamoid bones are 
found. , ) 

CVI. The appucTor pouricis arifes from the me. © 
tacarpal bone of the middle finger, where it has a flat 
extended bafe. It goes from this dire€tly acrofs the 
metacarpal bone of the fore-finger to meet the thumb. 
It is of a triangular fhape, and flat: its bafe is at.the — 
metacarpal bone; its apex is at the thumb: it is in- — 
ferted into the lower part or root of the firft pha- » 
Janx :_its edge ranges with the edge of the flexor bre- 
wis : it concurs with it in office; and its more peculiar 
ufe is to draw the thumb towards the fore-finger, as in 
pinching. | 

Thus, do thefe mufcles, covering the root of the 
thumb, form that large ball of flefh which aéts fo 
Htrongly in almoft every thing we do with the hand. _, 

| | The 
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The ball of the thumb is fairly furrounded ; it is 
almoft one mafs, having one office: but as the del 
toides, will, in fome circumftances, pull the arm down- 
wards, fome portions of this flelhy mafs pull the 
thumb outwards obliquely; fome direétly inwards : 
but the great mafs of mufcle bends the thumb, and 
oppofes it to the hand : and as this one mufcle is to op- 
pofe the whole hand, the ball of fleth is very powerful 
and thick. | 

The fhort mufcles of the little finger furround its 
root, juft as thofe of the thumb furround its ball. 

CVI. The aspucror mINimI picirtis a thin flefhy 
mufcle, which forms the cufhion on the lower edge of 
the hand, juft under the little finger. It is an external 
mufcle : it arifes from the os pififorme, and from the 
outer end of the annular ligament. ' It is inferted laterally 
into the firft bone of the little finger ; but a produc- 
tion of it ftill goes forward to the fecond bone of the 
little finger. 

Its ufe is to fpread the little finger fideways, and per- 
haps to affift the flexors. ie: 

CVI. The rLExoR PARVUS MINIMI DIGITI is a 
{mall thin mufcle which rifes by the fide of the laft, 
and runs the’ fame courfe, with nearly the fame 
infertion. 

Its origin is from the ligament of the wrift, and in 
part from the crooked procefs of the unciform bone. 
Its ufe is to bend the little finger. And indeed the 
office and place of both is fo much the fame, that I 
have marked the laft as a flexor; the litttle differ- 
ence there is, is only that this performs a more direct 
flexion. | 

CIX. The appucTor MINIMI DIGITI is fometimes 
called the metacarpal of the little finger. It lies imme- 
diately under the former mufcle. Its origin is from the 
hook of the unciform bone, and the adjoining part of 
the carpal ligament. 

It is inferted into the outfide of the metacarpal 
bone, which it reaches by turning round it. Its ufe is: 
to put the little finger antagonift to the others: it is. 
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to this finger what the opponens is to the thumb. It 
alfo, by thus bending one bone of the metacarpus, af- 
fects the whole, increafes the hollow and external con- 
vexity of the carpus, and forms what is called Diogenes’s 
cup. . | 
CX. The appuctTor Iinpicis is a flat mufcle of con- 
fiderable breadth, lying behind the adduétor pollicis, 
and exactly refembling it, being like the fecond layer. 
It arifes from the os trapezium, and from the firft bone 
of the thumb ; and it is inferted into the back part of 
the firft bone of the fore-finger, and pulls it towards the 
thumb. 

The 1NTEROSSE! are fituated betwixt the metacarpal . 
bones. They are fmall, round, and neat, fomething © 
like the lumbricales in fhape and fize, and in office re- 
femble the adductors and abduétors. ‘Three are found 
in the palm which bend the fingers, and draw their 
edges a little towards the thumb ; four are found on the 
back of the hand, for extending the fingers; they at 
at the fame time perform the lateral motions of the 
fingers. 

CXI. ‘The InTEROSSEI INTERN! arife from betwixt 
the metacarpal bones. ‘They are alfo attached to the 
fides of thefe bones. They fend their tendons twifting 
round the fides to the backs of thefe bones. And they 
are inferted along with the tendons of the lumbricales 
and extenfors, into the back of the finger. ‘They are 
thus flexors of the firft joint, and extenfors of the fecond 
joint, as the lumbricales are. | 
. CX. The in TeRosser EX TERNI are four in number. 
They arife, like the interni, from the metacarpal bones 
and their interftices, and from the ligaments of the car- 
pal bones. ‘They are peculiar in “having each two 
heads, therefore named interoffei bicipites. They join 
their tendons to thofe of the extenfor and lumbricales ; 
they have therefore one common office with them, that 
is, extending all the joints of the fingers. Many have 
chofen to defcribe the origin and infertion with mott 
particular care, marking the degree of obliquity, and 
afcertaining precifely their office, and giving particular 

2 names 
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names to each, as prior indicis for the firft external; all 
which I forbear mentioning, becaufe they muift be more 
liable to perplex than affift: if we but remember their 
common place and office, it is enough. ‘The tendons 
of the flexor mufcles bend round the finger, alone with 
the interoflei and lumbricales, for a furer hold; confe- 
quently the tendons of the lumbricales, of the inter. 
offei interni, of the extenfors, and of the interoffei ex. 
ternil, meet upon the backs of the fingers, which are by 
them covered with a very ftrong web of tendinous 


fibres, 


| CHAP. Iv. 
MUSCLES OF RESPIRATION; OR, OF THE RIBS. 


Abpea whole back is clothed with ftrong mufcles, and 
all its holes, irregularities, and fpines, are crofled 
with many fmaller ones. ‘Thefe mufcles are related 
either to the arm, to the ribs, orto the {pine, i. e. the 
vertebre, whofe motions they perform; and from this 
we obtain an arrangement not inconfiftent with the re- 
gular order of their office, and yet correfponding With 
the beft order of diffeétion. 

The firft, or uppermotft layer of mufcles, viz. the tra. 
pezius, the mufculus patientia, the rhomboides, the 
latifiimus dorfi, belong to the arm. The ferrated mufcles 
which lie next under thefe, are the mufcles of ref{piration, 
and belong to the ribs; while the {fplenius and com- 
plexus, the muicles of the neck, the longiffimus dorfi, 
facro lumbalis, and the quadratus lumborum, which 
are mufcles of the back, and the innumerable fmaller 
mufcles which lie betwixt the vertebrae, belong entirely 
to the {pine. 

Refpiration is indeed performed chiefly by the muf. 
cles of the belly, that is, in ordinary and ealy breathing. 
fn high breathing, the difficulty is relieved by the co- 
| operation 
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operation of almoft all the mufcles of the trunk, of: 
which there is fearcely one that may not aflift in fome 
flight degree. But yet the mufcles of the abdomen 
have many other offices. And the mufcles of the fpine, 
and of the fcapula, again belong properly to the arm and 
trunk, and therefore I eall thofe the mufcles of refpira- 
tion, by which the ribs are moved in breathing, and 
which have no dire& relation to almoft any other motion, 
but merely that of the ribs. 


The mufcles which are appropriated to the ribs, per- 
forming no other motion, are, 
( which comes from the 
1. The sERRATUS PosTicus } neck, and lies flefhy 
SUPERIOR, ; over the ribs, to pull 
| them upwards. 
‘(which comes from the 
pies vertebrae, and 
2. The sERRATUS INFERIOR € lies flat on the lower 
POSTICUS, part of the back, to pull 
the ribs downwards, 
( which are twelve flat muf- 
| cles arifing from the tranf- 
3. The LEVATORES Co8 J verfe procefs of each ver- 
TARUM, ‘| tebra, and going down to 
he rib below, they raife 
the ribs. 
( which lie betwixt the ribs, 
4. The inTERCOSTAL Mid and fill up all the fpace 
aeeCLES. . betwixt rib and rib; they 
Wideatioaihe dics | 


And there may be added to thefe, that mufcle, 
which, lying under the fternum, and within the tho- 
rax, is called triangularis fterni, and pulls the ribs 
downwards. . 

CXII. The seErRaTus suPERIOR Posticus lies flat 
upon the fide of the neck, under the trapezius and 
rhomboides, and over the fplenius and complexus muf- 
cles. It arifes by a flat and fhining tendon from the 
{pines of the three lower vertebre of the neck, and the 

two 
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two uppermott of the back. It goes obliquely downwards 
under the upper corner of the fcapula, and is inferted — 
inta, the fecond, third, and fourth ribs, by three neat 
flefhy tongues. 

The ligamentum nuche is chiefly formed by the 
meeting of the trapezii mufcles ; but the flat tendons of 
thefe upper ferrated mufcles help to form it. 

They are purely levators of the ribs; their effeQ © 
upon the vertebre, if they have any, muft be very 
flight. | 

“XIV. The sERRATUS INFERIOR PosTicus, is a- 
very broad thin mufcle, fituated at the lower part of 
the back, under the latiffimus dorfi, or over the longif- 
fimus dorfi mufcle. 7 

It arifes in common with the latiffimus dorfi, from 
the {pines of the two or three lower vertebree of the 
back, and the three or four uppermoft vertebrze of the 
loins. Their origin, like that of the latiffimus, is bya 
thin tendinous expanfion ; it foon becomes flefhy, and, 
dividing into three, fometimes four flefhy {traps or 
tongues, each of them is inferted feparately into the 
ninth, tenth, eleventh, twelfth lower ribs, near their 
cartilages. So that this mufcle, {fpreading fo wide out 
from the centre of motion, has vaft power ; for it has 
the whole length of the rib as a lever. | . 

The office of it is to pull the ribs downwards and 
backwards, the effect of which muft be to comprefs 
the cheft, and in certain circumftances to turn ‘the 
{pine. . ' . 4 
_ CXV. The LevatTorEs cosTaARUM are twelve 
mufcles on each fide, for the dire@ purpofe of raif- 
ing the ribs; they lie above or upon the ribs, at 
their angles, and are thence named, by fome, suPRA 
COSTALES. | 

They are almoft a portion of the external inter. 
coftal mufcles. The firft of the levators, arifes from 
the tranfverfe procefs of the laft vertebra of the neck, 
and goes down to be inferted into the firft rib, near 
its tuberofity ; and fo all that follow arife from a tranf. 
yerfe procefs, and go to the rib below, being | very 

| | {mal} 
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fmall and tendinous at either end; but the three laft 
levators, arife from the fecond procefs above the rib- 
to which they belong: they pafs one rib to 0 Into 
the one below it; they are confequently twice as long as 
the nine firft are, and are therefore named LEVATORES 
COSTARUM LONGIORES, from the ninth downwards. 

Thus, the levatores coftarum are a fucceflion of 
{mall mufcles, arifing from the tran{verfe proceffes of the 
vertebrae, and going to the angles of the ribs, begin. 
ning from the laft vertebra of the neck, and ending 
with the laft but one of the back. They lie under the 
longiffimus dorfi, and facro-lumbalis ; and often they 
have connections with thefe mufcles, fometimes very 
clofe. 

They run obliquely from the lower edge of one rib, 
downward and forward, or in a direction from behind 
forward, to be inferted into the upper edge of the rib 
below; the mufcle is not continued into the {pace be- 
twixt the cartilages of the ribs. The internal again are 
periect betwixt the cartilages of the ribs, but they pro- 
ceed no further back than the angles of the ribs. ‘They 
are further different from the internal mufcles, inaf- 
much as they pafs obliquely backward and downward 
from the margin of the one rib to the other, 

Thefe two rows were thought to antagonize each 
other; the one to pull the ribs downwards, the other 
to raife them ; but I fhall not ftop to explain this, nor 
to refute it ; itis fufficient to declare their true ufe, 
which is (both external and internal) to raife the ribs 
and affift infpiration *. 

The ninth, tenth, eleventh, and twelfth ribs, have a 
freer motion ; and it appears to me that this is the 
true reafon of the levatores longiores ; and for the fame 
reafon, we find, that from the fixth rib and downwards, 
there are certain flips of the internal intercoftals, which 
pafs over one rib, and go to the fecond below; and as 


* IT remember many years ago, to have heard Dr. Monro exe 
plain the office of the intercoftal mufcles by a diagram, deducing 
from that argument, the more powerful effec of all mufcles have 
ing oblique §bres. 
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the levatores longiores were called fupra-coftales, 
thefe have been named INFRA-cosTALES, and cos- 
TARUM DEPRESSORES PROPRII. They were difcovered 
by Verhein, and bear his name; they were explained 
as depreffors of the ribs, by Haller, but they are little 
different from the intercoftals in form, and not at all in 
oflice, for they raife the ribs, along with the intercoftal 
mufcles. 

CXVII. The TRIANGULARIS STERNI, or STERNO 
COSTALIS, 1s a deprefior of the ribs; an internal muf- 
cle lying chiefly on the inner face of the fternum, and 
_the cartilages of the ribs. It is very generally confidered 
as a triangular mufcle on each fide, but fome confider it 
as three or four mufcles, under the title of fterno- 
coftales. 

There are four flips lying on the cartilages of the 
third, fourth, fifth, and fixth ribs. The lower portion 
of the triangularis arifes from the enfiform cartilage, 
and is inferted into the third or fourth rib; the third 
arifes from the middle of the fternum, and goes off from 
the edges of that bone, to be inferted into the third rib. 

The fourth or uppermott portion is often wanting ; it 
goes off in part, alfo from the inner furface of the fter- 
num, but more commonly from the third rib, and goes 
to the fecond rib. 

In a dog they are much lareer thanin a man. Their 
office is to deprefs the ribs ; and thefe portions are all 
conjoined at their roots, which gives the whole mufcles 
the triangular fhape. 

The true ufes of the intercoftales, fubcoftales, and 
triangularis fterni, have been difputed; but if the 
firft rib be more fixed than the other ribs, then the in- 
tercoftals proceeding downwards, from the firft rib, mutt. 
raife all the thorax ; and if the fternum be more fixed 
than the ribs, then the fterno-coftales mufcles going up- 
wards from the fternum, muft pull down the ribs. 


CHAP, 
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MUSCLES OF THE HEAD, NECK, AND TRUNK. 


opel: ferratus fuperior pofticus being raifed, the fplenii 
4 come into view, and the fplenii being alfo lifted, the 
complexus is fully expofed. 

CXVIII. Sprenrus. — The two fplenii are fo named, 


from their lying like furgical fplints, along the fide of . 


the neck ; both together, they have the appearance of 
the letter Y ; the complexus being feen betwixt them 
in the upper part of the angle. ‘They lie immediately 
under the trapezii, and above the complexi. 

Each fplenius is a flat and broad mufcle, which arifes 
from the {pinous procefles of the neck and back, and is 
implanted into the back part of the head. It arifes from 


the four upper {pines of the back, and the five lower of 


the neck ; it parts from its fellow at the fifth vertebra of 
the neck, fo as to fhew in the interftice two or three 
of the uppermott {pines of the neck, with the upper part 
of the complexus mufcle; each fplenius goes obliquely 
outwards to be inferted into the occipital ridge, and all 
alone to the root of the maftoid procefs. At the third 
vertebra of the neck, where the two fplenii mufcles 
part from each other, the tendons of the oppofite fplenii 
are clofely connected both with each other, and with 
the common tendon, which is called ligamentum nucheze. 

This is the sPLENIUs CAPITIS; but there is a portion 
of this fame mufcle which lies under this, and which 
has the fame common origin, but which terminates by 
- four or five diftinct tendons, in the tranfverfe procefles 
of the upper vertebrz of the neck. This portion 
may be diflected apart, and has been confidered by 
many as a mufcle, the sPpLuNius coLL1 of Albinus ; 
who has diftinguifhed as fplenius capitis all that part 
arifing from the fpines of the neck, and jmplanted into 

the head ; and as the fplenius colli, all that part which 
» SRI arifes 
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arifes from the vertebree of the back, and is implanted 
into the tranfverfe precefles of the neck. 

Thefe fplenit are the right antagonifts of the maf- 
toid mufcles; both the fplenii ating, pull the head di- 
rectly backwards; one acting turns the head and neck 
obliquely to one fide; one acting along with the cor- 
refponding maiftoid mufcle, lays the ear down upon the 
fhoulder. 

CXIX, The compLexus is named from the intricacy 
of its mufcular and tendinous parts, which are mixed ; 
from the irregularity of its origins, which are very wide, 
it has the names of coMPLEXUS IMPLICATUS TRIGE- 
MINUS, by which the ftudentis warned of the difficulty 
of underftanding this mufcle. 

It lies immediately under the fplenius ; arifes by dif- 
tinct tendons, with ten or more tendinous feet, from the 
four lower tranfverfe procefles of the vertebre of the 
neck, and from the feven uppermoft of the back ; 
having alfo fome lefs regular origins, as from two {pines 
of the back, and from four oblique proceffes in the 
neck. It grows into a large mufcle, which is not like 
the fplenius, flat and regular, but thick, flefhy, com- 
pofed of tendon and flefh mixed, filling up the hollow, 
by the fides of the fpines of the neck, and terminating 
in a broad flefhy head, which is fixed under the ridge 
of the occipital bone ; and this is the part which is feen 
in the angle or forking of the fplenii. , 

_ This may ftand as the general defcription of the 
mufcle confidered as one. But Albinus has chofen to 
defcribe it as two mufcles, under two different names, 
with a minutenefs which, far from clearing the demon- 
{tration of any difficulties, makes it lefs diftin@ ; and, 
if any thing could complete the confufion, it was his 
humour of calling that. BiventeR, which had been 
hitherto named compLexus, and naming the lower part 
of the mufcle compLexus, though it never had been 
 diftinguifhed from the reft. 

_ The BIVENTER of A1.Binus is the upper layer ofithe 
mufcle, that part which appears in the fork of the 
{plenii: and if-we have hitherto named it complexus, 
he from 
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from its mixture of tendons and flefh, it was particu- 
larly improper fo transfer that name to another part of 
the mufcle which is lefs complicated. This upper layer, 
the BIVENTER CERVICIS, is attached by a large broad 
head to the occipital bone ;_ in the centre ef this beily 
there is a confufion of tendon; then there is a middle 
tendon about the middle of the arch of the neck, and 
the lower part ot the biventer arifes from two parts : 
firft, by one {ip of fieth from the two uppermott {pines 
of the back; and, fecondly, by a larger flefhy portion 
which comes from the fourth, fifth, fixth, and feventh 
tranfverie procefies of the back. And it is from the 
upper and lower flefhy heads, and the confufed middle 
tendon that it is called biventer. 

' The compLexus of ALBINus lies below this one. It 
arifes by three tendinous and flefhy flips, from the three 
upper tranfverfe procefies of the back. Then it has 
four other flips from four oblique or articulating pro- 
cefles of the neck ; which various origins are gathered 
into one thick irregular flefhy belly, which is implanted 
into the occiput under the great head of the biventer, 
and mixed with it. This I have chofen to explain, left 
the ftudent fhould be embarraffed by falfe names ; re- 
ferring him to the firft paragraph for the true and 
fimple defcription of this mufcle. 

CXX. TRACHELO-MASTOIDEUS *,— The laft muf. 
cle is often named CoMPLEXUS Major, and this com. 
PLEXUS MINOR; but a fitter name is the TRACHELO- 
MASTOIDEUS, from its origin in the neck, and its infer. 
tion in the maftoid procefs. 

It has exactly or nearly the fame origin, and the fame 
infertion with the fplenius; for it arifes, not from the 
fpines indeed, but from the tranfverfe proceffes of 
the back and neck, and is umplanted into.the maftoid 
procefs. : 
~ Its origin is from the three firft vertebre of the back, 


* Tt is the TRACHELO-mMAsToIDEUs, the MASTOIDEUS LATE« 
RALIS, the CAPITIS PAR-TERTIUS, the COMPLExUs MINOR ; by 
dome it Is contidered as a part of the comrpLexus. | 

and 
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and from the five loweft of the neck, at their tranfverfe 
proceffes. Its origins are by diftiné tendons, and its 
belly is in fome degree mixed of tendon and flefh, 
whence its name of complexus minor. I: is inferted 
into the maftoid procefs, juft under the infertion of the 
occipital part of the fplenius ; and indeed its long and 
fiat belly hes all alone under that mutfcle, fo that the 
order of diffection is this: 1. The TRapezius. 2. The 
SPLENIUS CAPITIS. 3. The sPLENIUS CERVICIS. 
4. The TRACHELO-MASTOIDEUS. 

It is needlefs to fpeak of its ufe, fince the ufe of 
all thefe mufcles is to draw the head backwards direétly, 
when both act ; obliquely, when one acts alone. 


The RECTI MUSCLES are two deep-feated mufcles, 
which go immediately from the vertebree to the occiput, 
to be inferted into its lower ridge. ‘They are called 
major and minor. 

(AXT. The rEcTus MINOR is the fhorter of the 
two, arifing from the firft vertebra of the neck. Its 
place of origin is a {mall tuber which ftands in the place 
of the tranf{verfe procefs of the firft vertebra, and from 
that pomt, where it is tendinous, it goes up to the occi- 
pital ridge, and is inferted flefhy. 

CXXIH. The recrus major is larger. It arifes, in 
like manner, tendinous, from the fecond vertebra of 
the neck at its tranfverfe procefs, and mounting from 
that, 1s inferted flefhy into the lower ridge of the oce 
ciput without the former. hefe are fo placed, that 
the recti minores appear in the interftice of the re@i 
majores. And though we call them both redi, yet 
they cannot truly be fo ; for the reCti minores muft 
pe, im fome degree, oblique, and the recti majores 
till more fo: and confequently, although their chief 
ufe be conjointly to draw the head direétly backwards, 
yet one acting muf{t turn the head to its fide. And 
ndeed the fame may be faid of all the mufcles of the 
neck, 

The oBLIQUUS SUPERIOR and OBLIQUUS INFERIOR, 
sorre{pond very clofely in all things with the recti; but, 

WOU. I. S ink 
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in their oblique direétion the uppermoft, as being much 
fhorter, has been named obliquus minor, the lower one 
obliquus major. 

CXXIII. The optiguus supEeRtior afifes from the 
tranfverfe procefs of the atlas, and is inferted into the 
end of the lower occipital ridge. Its ufe, notwith- 
{tanding its oblique pofition, is not to turn, but to bend 
the head backwards, for the occipital condyles ftanding 
obliquely, do not permit the rotatory motion of the head 
on the firft vertebra. Its infertion into the occiput ts 
under the fplenius and complexus : ‘but one edge of it 
is above the infettion of the re¢tus major. 

CXXIV. The osiiouus INFERIOR rifes from one 
vertebra and goes to another. It arifes from the {pine 
of the fecond vertebra: it goes to the tranfverfe procefs 
of the firft, and it meets the fuperior oblique mufcle ; 
and this one obtains great power, by the lateral projec- 
tion of the atlas giving it a lever power. The firft ver- 
tebra or atlas rolls on the tooth-like procefs of the den- 
tatus; and while the great and flow motions of the 
neck in general are performed by other mutcles, there 
is a prefumption that the fhort and quick turnings of 
the head are performed by thefe oblique mulcles. 
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The great mufcles which move the back and loins are 
the QUADRATUS LUMBORUM, SACRO LUMBALIS, and 
LONGISSIMUS DORSI. 

The facro lumbalis and longiffimus dorfi run by the 
fide of the fpine, and lie immediately under the latiflimus 
dorfi, which is the outer layer ; the quadratus Jumborum 
lies again under thefe, and next to the abdominal cavity. 
Although the quadratus lumborum lies deep under 
the longiflimus dorfi mufcle, I fhall defcribe it firft 
for the fake of a connection which will be prefently 
underftood. ) 

CXXV. The QuaDRATUS LUMBORUM is a flat 
{quared mufcle, named quadratus from its fquare, or 
rather oblong form. It arifes flefhy from three or four 

inches | 
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inches of the back part of the os ilium, and from the 
ligaments of the pelvis, which tie the back part of the 
ilium to the fide of the facrum, and to the tranfverfe 
procefles of the loins. As it coes upwards along the 
fide of the lumbar vertebra, it takes hold of the points 
of the tranfverfe procefles of each, by {mall tendinous 
flips ; fo that we arealmoft at a lofs whether to confider 
thefe as new origins or as infertions: but its chief infer- 
tion is into the lower edge of the laft rib, and a {mall 
production of it flips under the arch of the diaphragm, 
to be implanted into the body or fore part of the laft 
vertebra of the back. 
_ The toneissimus porsi and sacro LUMBALIs have 
their. origin in one common and broad tendon com- 
ing from the facrum, ilium, and loins; the two mufcles 
lie alongfide of each other; the longifimus dorfi is 
nearer the fpme, and keeps its tendons clofer by the 
{pine. The facro lumbalis is farther from the {pine, 
and fpreads its tendinous feet broader upon the fides 
of the thorax: and if one be a little under the other, it 
is the outer edge of the longiflimus dorfi, which is a little 
under the edge of the lumbar mufele. 
~The common tendon and mufcle (for there is for 
fome way but one mufcle), begins thus: it may be 
faid to have two kinds of adhefion, for, firft, externally 
it appears a broad, flat, and fhining tendon, which 
arifes tendinous from all the fpines of the lumbar ver- 
tebre ; from the fpines of the facrum, and from the 
back part of the os ilium. But the inner furface of 
this broad tendon is ftrongly flefhy ; for it avifes flefhy 
from the back part of the ilium ; from the deep hollow 
betwixt the ilium and facrum; from the fides of the 
Jong {pines of the lumbar vertebrae; and from their 
articulating procefles, and the roots of their tranfyerfe 
procefles. In fhort, its origin is all tendinous without, 
and all flefhy within ; and its flefh arifes from all that 
irregular furface which is on either fide of the fpine, 
betwixt the os ilium and the vertebree of the loins; and 
thus it continues one {trong tendinous and flefhy mufcle, 
‘fillmg up all the hollow of the loins. ‘There is an ap- 
S$ 2 pearance 
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pearance of feparation, fomething like a fplit in the ten- 
-don, which fhows in the loins what part of the tendon 
belongs to each mufcle ; but it is only in the back that 
they are fairly divided. 

Juft oppofite to the loweft rib, the longiflimus dorfi 
and facro lumbalis break off from the common tendon ; 
and the longiffimus keeps clofe by the vertebra, while 
the facro lumbalis is implanted into the nbs. 

CXXVI. The tonciIssimus porsi is a mufcle of the 
fpine. It is not a flat mufcle, but round, thick, and 
firm, filling up all the hollow betwixt the fpine and the 
angle of the ribs. Itisof a long form, as its name im- 
plies, terminating towards its top almoft in a point. It 
has two diftiné fets of feet by which it is inferted; one 
fet of feet more flefhy, but {mall and neat, go outwards 
from the fide, as it were, of the mufcle to be implanted 
near the heads of the ribs; the lower ones farther out 
than the heads of the ribs; the upper ones clofe to the 
head, and confequently clofer to the {pine. Thefe heads 
are nine or ten in number, correfponding with the nine 
or ten uppermoft ribs. Another fet of heads, which are 
not fo well feen as this fet, becaufe they he more under 
the mufcle, are {mall, neat, and tendinous; they go in 
an oppofite direGtion, viz. inwards and upwards ; keep 
clofer by the fpine, and are inferted into the tranfverfe 
procefles of the vertebree of the back. This fet of 
heads is thirteen in number, implanted into the traniverfe 
proceffes of all the back, and of one vertebra of the 
neck. 

CXXVII. The sacro LuMBALIs feparates from the 
longiffimus dorfi at the laft rib, and is a flatter and lefs 
flefhy mufcle: its twelve tendons are flatter than thofe 
of the longiflimus dorfi, and go out wider from the f{pine. 
The tendons next to the longiflimus dorfi, run higheft 
up, and are the longeft ; thofe fartheft from the fpine, 
i.e. fartheft out upon the cheft, are the fhorteft. It 
has a flat tendon for each rib, which takes hold upon the 
lower edge of the rib. But it has another order of {mall 
mufcles which mix with it; for as the longifimus dorfi 
has a double row of infertion, this has another fet of — 
= DQ i attach. 
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attachment, for there arifes from the furface of each rib, 
at leaft of the fix or feven loweft ribs, a {mall flip of flefh, 
which runs into the fubftance of the facro lumbalis, 
and mixes with it; and thefe flefhy flips go by the 
name of the ApDITAMENTUM AD SACRO-LUMBALEM, 
Or MUSCULI ACCESSORII. 

Both thefe muicle, viz. the loneiffimus and facro- 
lumbalis, terminate in points which reach towards the 
neck, and under the point of each, there lie the roots 
of two fmall mufcles, which go up to move the neck. 
Many have referred thefe flips going up into the neck, 
entirely to the mufcles I am now defcribing, calling one 
an aicending flip of the longiffimus dorfi, and the other ° 
a flip of the facro-lumbalis, while others have de- 
{cribed them as diftinét mufcles, having but flight con- 
nections with the longiffimus and facro-lumbalis. Their 
proper mames are CERVICALIS DESCENDENS, and 
TRANSVERSALIS COLLI. 

CXXVIIN. The cervicatis DESCENDENS is con- 
nected with the facro-lumbalis mufcle; it cannot be 
entirely referred to it, for the cervicalis defcendens arifes 
as a diftinct mufcle from the five lower vertebra of the 
neck, at their tranfverfe proceffes, goes downwards 
very {mall and flender, to be inferted into the fix upper- 
moit ribs, to get at which it flips under the longett ten- 
dons of the facro-lumbalis ; but that the cervicalis de- 
{cendens does not belong to the facro-lumbalis may be 
inferred from its having diftinct tendons from fix ribs, 
and from fix tranfverfe procefles of the neck, and from 
thefe tendons being in a direétion, which does notat all 
correfpond with the heads of the facro-lumbalis. In- 
deed the longiffimus dorfi has a better claim to this 
mufcle; for a long flip, partly tendinous and partly 
flefhy, runs upwards from the longeft tendon of the 
longifiimus dorfi, to join itfelf to the cervicalis de. 


fcendens *, ; 
CXXIX, The 


“ Hence it is plain'that the facro-lumbalis and longiffimus dorfi 
have nearly an equal claim to this cervicalis defcendens. For, firlty 
the longiilimus dorfi fends its longeft tendon fairly up into the cer- 
S 3 vicalig 
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CXXIX. The TRANSVERSALIS coLul is that which 
Sabatier refers to the longiffimus dorfi; but it is a 
diftinc mufcle, arifing partly tendinous, and partly 
flefhy, from the five upper tranfverfe procefles of the 
back ; lies betwixt the trachelo maftoideus and the cer- 
vicalis defcendens ; goes from the tranfverfe procefles 
of the back to the tranfverfe procefles of the neck, and 
has no more than a confufed and irregular connection 
with any other mufcle. | 

The QUADRATUS LUMBoRUM keeps the trunk erect, 
by the action of both mufcles at once, inclines it to 
one fide, or turns it upon its axis, when one only acts ; 
and by its infertion into the ribs, muft affift in high 
breathing, by pulling down the ribs. The Lonerssi- 
MUS DOoRSI has no power but over the fpine, which it 
bends backwards, acting continually in keeping the 
trunk erect. This is alfo the chief ufe of the facro- 
lumbalis; but the sacRo LUMBALIs going out further 
upon the ribs, takes fuch hold upon them, that befides 
its common action of raifing the trunk, it may, on occa- - 
fions, pull them down, affifting the quadratus and 
the lower ferrated mufcle. And it will have greater 
power in turning the trunk of the body upon its axis, 
than the longiflimus dorfi, which pulls almoft dire@ly 
backwards. The cERVICALIS DESCENDENS CO-ope- 
rates with the trachelo maftoideus, and others, which 
turn the head to one fide ; and the cervicalis defcendens 
bends the neck to one fide, both the one and the other 
being independent mufcles. 

Thefe two mufcles bring us to mention that intricate 
fet of mufcles which fills up all the hollows and: in- 
ter{tices among the fpines and irregular procefles: of 
the vertebre, which might be fairly reckoned: as one 
mufcle, fince they are one in place and in office; but. 


vicalis defcendens, fo far, that the flip is implanted into the tranf- 
verfe procefleg of the neck. And, fecondly, the feet of the cer- 
" vicalis defcendens begin under th¢ laft tendons of the facro-lum- 
balis, fo as to have the appearance of arifing from its fupple- 
mentary mufcle, the additamentum, and being a part of it; and — 
indeed Sabatier has defcribed it according to this view. ane | 
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which the anatomift may feparate into an infinite 
number, with various and perplexing names; an op- 
portunity which anatomifts have been careful not to 
lofe. 

The furface of the back, from the bulge of the ribs 
on one fide, to the bulge of the ribs on the oppofite fide 
of the thorax, is one confufed furface, confifting of in- 
numerable hollows, procefles, and points of bone ; and 
it is tied from point to point with innumerable fmall 
mufcles, or unequal bundles of mixed tendon and fleth. 
There are many points, as the {pinous, tranfverfe, and 
oblique procefles of the vertebra, and the bulging heads 
and angles of the ribs ; and each procefs, or at leaft 
each fet of proceffes, has its diftinét fets of mufcles and 
tendons. ’ 

1. There is one long continuity of mufcular and ten- 
' dinous fibres going from {pine to f{pine, and lying on the 
fide of the {fpinous procefles along the whole length of 
the back and neck. This is divided into the sPINALIs 
CERVIcIs, and the SPINALIS DORSI. 

2. There is a fimilar continuation of fibres,- with lefs 
tendon and more flefh, belonging one half to the 
fpinous, and the other half to the tran{verfe procefles, 
whence it is named SEMI-SPINALIS DORSI. 

3. There is a great mafs lying all along the hollow 
of the back, on each fide of the fpinous proceffes, which 
_pafling alternately from the tranfverfe procefs of one 
vertebra, to the {pinous procefs of the next above, is of 
courfe fplit into many heads, but yet having fuch con- 
neétion as to give it the form and name of a fingle muf- 
cle, the MULTIFIDUS SPINA. 

4.and 5. ‘here are yet fmaller mufcular fafciculi 
which ftand perpendicularly betwixt every two tranf- 
verfe, and every two fpinous proceffes; thence they 
ave named INTER-TRANSVERSARII and INTER-SPI- 
NALES, 

CXXX. The spinAuis cervicis is that which is 
implanted into the {pines of the cervical vertebra ; but 
becaufe it does not go from {pine to {pine, like the {pie 
yok $4 nalis 
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nalis dorfi, but from tranfverfe proceffes to fpines, it 
has been named by Winflow, sremI-sPINALIs, or, 
TRANSVERSO-SPINALIS couLI. . It arifes from the 
tran{verfe procefles of the fix upper vertebra of the 
back, and is inferted into all the {pinous proceffes of the 
vertebree of the neck, except the firft and laft ; and 
it extends the neck, or by its obliquity, may contri- 
bute to the turnings of the neck, or to bending it to 
one fide *, 

CXXXI. The sprnavis pors1 arifes from two fpi- 
nous procefles of the loins, and from the three lower 
{pines of the back, and pafling two {pines untouched, 
it is implanted into all the fpines of the back, except 
the uppermoft. This mufcle is very flender and long, 
and confifts fully more of tendon than of flefh: it has 
five feet below, rifing from the lower fpines of the back 
and loins ; and nine feet above, implanted into the upper 
{pines of the back. Its aétion mutt raife the fpine, but 
perhaps it may be equally ufeful, as a mufcular and ten- 
dinous licament. 

CAX XII. The semi sprInauis porst arifes from the 
tran{verie procefles of the lower vertebra. of the back, 
all but two; and is implanted into the upper fpinous 
procefles of the back, and into the firft fpine of the 
neck f. 

CXXAIN. The mu.tiripus spina runs from the 
Yacrum along all the fpine, to the vertebrz of the 
neck; and is a comprehenfive and true way of de- 
{cribmg many irregular portions of flefh, which au- 
thors have divided into diftinét mufcles{. It is a con- 


* The TRANSVERSALIS cERviCIS (vide p. 301.) is that which 
goes from the tranfverfe proceffes of the back to the tranfver‘e pro- 
ceffes of the neck ; while this, the spInAuis CeRVICIS, goes from 
the tranfverfe procefles of the back to the fpines of the neck. 

} This is of courfe the TRANSVERSO SPINALIS DORs1 of Winflow. 

_ E TRANSVERSO-SPINALIS LUMBORUM, veterib. SACER. SEMI- 
SPINALIS INTERNUS, five TRANSVERSO-SPINALIS DORSIe SEMI«SPI- 
NALIS, five TRANSVERSO-SPIN ALIS COLLI, pars interna.— Winflow. 
Tt ANSVERSALIS LUMBORUMy Vulgo SACER: TRANSYERSALIS DORS?. 
TRANSVERSALIS COLLI. 
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tinued flefhy indentation, from tranfverfe procefs to 
{pine, through all the vertebre of the back, neck, and 
loins. 

It begins both tendinous and flefhy, from the upper 
convex furface of the os facrum, which is rough with 
fpines, from the adjoining part of the ilium ; and in the 
loins, it arifes from oblique procefles : in the back, from 
traniverfe procefles ; and again from oblique proceffes, 
among the cervical vertebre. 

Its origin in the loins, is clofe to the fpine, being from 
the oblique procefles, and from the root of the tranf- 
verfe procefles. In the back it arifes from the tranf- 
verfe procefles, and therefore, arifes there by more dif- 
tinctheads. In the neck again, it arifes from the lower 
oblique proceffes, more confufedly. 

Its bundles or fafciculi are inferted into the {pinous 
procefles, fometimes into the fecond, or even into the 
third or fourth fpine, above that from which the bundle 
arifes ; for the tendons do not ftop at that fpinous pro- 
cefs which they firft touch, but go upwards, taking at- 
tachments to other two or three, and mixing their ten- 
dons with thofe of the fafciculi, above and below ; and 
thefe tendons reach from the firft of the loins to all] 
the vertebrz up to the atlas, which is the only one not 
included. 

The ufe of the multifidus fpinz, is to retain the {pine 
from being too much bent forward ; for thefe mut. 
cles ferve (as I have obferved) the purpofe of a ligament, 
and the beft of. all ligaments, having a degree of 
{trength, exactly proportioned to the neceffity for 
ftrength. It alfo moves the fpine backwards, though 
perhaps it is lefs ufeful in this, than as a ligament; for 
we find it as ftrong in the vertebrz of the back, which 
have little motion betwixt the individual bones, and 
what little there is, mutt confequently be general. 
{t feems rather intended to moderate the lateral motiong 
of the vertebre than to produce them: when it acts, 
its chief ufe is either to refift the {pine being bent for- 
ward by a weight, or to eredt the fpine. as 
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CXXXIV..The InTER-SPINALES COLLI, DORSI, and 
-LUMRORUM, have. varieties, fo. little interelting, that 
they need hardly be defcribed.. The InNTER-SPINALES 
coLLI are ftronger, becaufe the neck has many and 
quick motions, and the bifurcated fpimes of the neck 
give broader furfaces for thefe mufcles. The 1nTER- 
SPINALES DORsI are almoft entirely wanting, becaufe 
the fpines of the back are clofe upon each other, and 
the vertebree are almoft fixed. The INTER-sPINALES In 
the Loins, are rather tendons or ligaments, than pro- 
per muicles, ’ 

CXXXV. The InTER-TRANSVERSALES, are again 
ftronger and fuller in the neck, becaufe of the lateral 
motions of the neck being free, and its tran{verle pro- 
cefles forked. ‘They are in more numerous. bundles, 
where the motion is greateft, viz. betwixt the atlas and 
dentatus ; and it is there, that Albinus counts his INTER+ 
TRANSVERSALES CERVICIS, PRIORES-LATERALES, &Cy 
The inter-tranfverfarii are wanting in the BacK, giving 
place to the ligaments, by which they are tied to each 
other, and tothe ribs; butinthe Loins, the inter-trant{- 
verfarii are again ftrong, for the lateral or twifting mo- 
tions of the loins. | 


The mufcles on the fore part of the head and neck 
will complete the catalogue of thofe belonging to the 
fpine, and they are the chief antagonifts to the mufcles 
which I have been defcribing. 

CXXXVI. The pLatysma myorpes * is a very thin 
mufcular expanfion, like thecutaneous mufcle in animals. 
It is {fpread over the other mufcles, immediately under 
the fkin, and covers the whole neck and lower part of 
the face. 3 

It arifes from the cellular fubftance and aponeurofis, 
which cover the pectoral mufcle, the deltoid mufcle, and 
the clavicle. Its origin is by long feparate flefhy flips ; 
it goes like a thin intesument over the neck, and is firft 


* The PratrysmA-myoines is alfo named MUSCULUS CUTANEUS 
LATISSIMUS COLLI, and QUADRATUS GENZe 
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inferted about the depreffor anguli oris, and then going 
over the mafleter, is loft betwixt the mufcles and the 
integuments of the cheek. 

Perhaps it ferves alfo to pull down the {kin of the 
cheek, and the angle of the mouth; but its chief in- 
fertion is into the lower jaw, and its ule to pull it down- 
wards. 

CXXXVII. Masroipevs. — This mulcle arifes partly 
from the clavicle, partly from the fternum. Albinus 
reckons it two mufcies, the sTERNO-MASTOIDEUs, and 
CLEIDO-MASTOIDEUS 3; a More common name is the 
STERNO-CLEIDO-MASTOIDEUS3 but here, as in other 
things, I adhere to what is plaineft. And the molt 
familiar and eafy name is, MUSCULUS MASTOIDEUS, COn- 
fidering the clavicular portion, as an addition only. 

Its origin, from the upper part of the fternum, is 
pretty round. It arifes again flat from the fore part of 
the clavicle; and this fecond origin is broad and flefhy, 
while the firft one is tendinous and pointed. Thele two 
heads form together a very big itrong bellied flefhy 
mufcle, which is inferted into the maftoid procefs by a 
broad tendon, which indeed furrounds the maftoid pro- 
cefs, and from that, extends ftill backwards, towards the 
lambdoidal future. When one of the maftoid mufcles 
acts, it turns the head to one fide; when both act, they 
pull the head directly forwards. 

CXXXVIII. Rectus INTERNUS CAPITIS MAJORe== 
There are three mufcles on each fide, lying under the 
cefophagus, trachea, and great veflels, flat upon the 
fore part of the vertebrae; and this 1s the firft and 
longelt. } 

Although this be called retus, it is oblique, and 
running rather on one fide ; for it arifes from the tranf- 
verfe procefles of the five lower vertebrae of the neck, 
and it is inferted into the cuneiform. procefles of the 
occipital bone, juft before the foramen magnum. 

CXXXIX. Recrus INTERNUS MINOR. —Thisis an 
exceedingly fmall mufcle ; refembles the obliquus pof- 
terior of the head. It lies immediately under the reEc- 
TUS MAJOR : it arifes from the fore part of the body of 

the 
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the firft vertebra, the atlas, and going (like the other 
reCius) obliquely inwards, it is inferted into the occipital 
bone, near the condyle. | 

CXL. And the rEcTus CAPITIS LATERALIS, is ano- 
ther fmall mufcle like the former, which arifes from 
the tranfverfe procefics of the firft vertebra, and is in- 
ferted into the fide of the cuneiform procefs of the 
occipital bone. It lies immediately under the exit of the 
great jugular vein. 

CALI. Loneus cout. This is the chief of thofe 
muicies which lie upon the fore part of the neck ; 
it is very long, arifing from the flat internal furface of 
the vertebree of the back, to go up along thofe of the 
neck. 

Its origin is firft within the thorax, from the three 
uppermoft vertebrae of the back, from the flat part of 
their bodies, and then from all the tranfverfe procefies 
of the neck, except the three upper ones. It is inferted 
tendinous into the fore part of the fecond vertebra of the 
neck, where the oppolite large mufcles meet in one 

oimt almoft *. 

All thefe mufcles, which lie thus flat upon the plain 
furface of the vertebrae of the neck, pull the head and 
neck directly forwards ; or when one aéts, they are of 
ufe in pulling it towards one fide ; though I rather fup- 
pofe this motion is performed by the external mulcles 
chiefly. 

CXLII. The scaLenus I confider as one mufcle ; 
for it is one in origin, infertion, and office. Its origin 
is from the whole upper furface of the firft rib, from its 
cartilage backwards, and alfo from the fecond rib; 
and its infertion is into the tranfverfe procefles of the 
vertebre of the neck. But by its broad origin, and its 
very long infertion, it gives opportunity for dividing 
it, mto feveral fafciculi; and accordingly it has been fo 
divided ; but thefe divifions are entirely modern, arti- 
ficial, and unnatural. The ancients confidered it as 


* The longus colli mufcle is in part covered by the rectus 
major. | 
one 
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one triangular mufcle: Winflow divided it into two, 
the primus and fecundus ; Cowper into three; Doug- 
las into four; and Albinus divides it ito five mul- 
cles. The antients called it fcalenus, from its refem- 
blance to the fcalen triangle; and the true anatomy 
is, to confider it as one great triangular mufcle, flat, 
and ftretching from the ribs to the neck, clofing the 
thorax above, and giving paflage to the nerves and vef- 
fels of the arm. 

If it were to be defcribed in diftint portions, it 
would be in three parts. ‘The anterior portion arifes 
from the tranfverfe procefles of the fix lower vertebrze 
of the neck, and is inferted into the flat part of the firft 
rib hard by its cartilage. The middle portion from the 
four lower vertebra, goes to the outer edge of the rib, 
and extends along all its length. ‘Lhe pofterior portion 
is the thinneft and longeft, for it anfes from the tran{- 
yerfe procefles of the fecond, third, and fourth verte- 
tebree, It is inferted into the upper edge of the rib, 
about an inch or more from its articulation with the 
{pine. 

The firft head is tendinous and flefhy at its infertion 
into the rib; but the fecond and third heads are tendi- 
nous, both in their origims and infertions. 

The nerves pafs in the interftice betwixt the firft and 
fecond portions. 

The office of the fealenus mufcle ts to pull the neck 
to one fide, or to bend the head and neck forward, 
when both act ; and when the neck is fixed backwards, 
they may perhaps raife the ribs; for aithmatics are ob- 
ferved to throw the head backwards, in order to raife the 
cheft with greater power. 
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OF THE MUSCLES OF THE ABDOMEN, AND OF 
THE DIAPHRAGM. 


HE abdominal mufcles cover in the belly, contain the 
bowels, and take a firm hold upon the pelvis and 
the trunk. The diaphragm, again, is a moving parti- 
tion betwixt the thorax and the abdomen, and the 
diaphragm prefling down the bowels upon the abdo- 
minal mufcles enlarges the thorax, and the abdominal 
mufcles re-acting pufh the bowels. back upon the dia- 
phragm, and comprefs the thorax. ‘Thus, the alternate 
yielding and re-action of the abdominal mufcles and 
diaphraem perform breathing, agitates the bowels, pro- 
motes the circulation, expels the toeces and urine, affifts 
the womb in the delivery of the child. And, with all 
thefe important ufes, the abdominal mufcles bend and 
turn the trunk, and fix it for the ftronger ations of the 
limbs. ‘They fteady the body in hitting weights, in bear- 
_ ing loads, in all our more violent exertions they often give 
way under this double office of breathing, and of ftrain- 
ing, along with the reft of the body; and the bowels 
coming out through their natural openings, or by burft- 
ing through the interftices of their fibres, form hernia 
of various kinds. Whence the anatomy of thefe muf- 
cles is moft interefting to the furgeon, 
The mufcles of the abdomen are five on either fide. 
1. The outer oblique mufcle, to which the names of 
DESCENDENS, DECLIVIS, and Major, are added, be- 
caufe it is the outermoft of all the abdominal mufcles, 
becaufe it is the largeft, covering all the fide of the ab- 
domen with its flefhy belly, and all the forepart of the 
abdomen with its broad expanded tendon ;.and it is 
called declivis, or defcendens, becaufe its flefhy belly be- 
gins above, upon the borders of the thorax ; and becaufe 


both its mufcular and tendinous fibres which lie parallel 
| ' to 
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to each other, run obliquely from above downwards 
and inwards. 

2. The oBLIQUUS INTERNUs Is named from its being 
within the firft, and has the names of ASCENDENS, vel 
MINOR fuperadded, becaufe its flefhy belly is fmaller 
than that of the firft, arifes below chiefly in the haunch- 
bone, and all its fibres go from below upwards. 

3. The TRANSVERSALIS lies under all the others, and 
next to the cavity of the abdomen, and has but one name, 
which alfo is derived from the direction of its fibres 
running acrofs, or round the abdomen. 

4. The rectus, fo named, becaufe of its running 
on the fore part of the abdomen, in one ftraight line 
from the os pubis to the fternum. 

5. The pyramipau muicle is the only one named 
from: its fhape. It is a fmall, neat, conical mufcle, 
which arifes from the os pubis, by a broad bafis, and 
has its apex turned upwards; but it is not always found, 
for itis only as a fupplement to the recti mufcles, and as 
apart of them, whence it has been named muscuLus 
SUCCENTURIATUS, or fupplementary mufcle. 

CXLII. The exTERNAL OBLIQUE mufclearifes from 
the ribs, and, like all the others which arife from ribs, 
is a ferrated mufcle. It comes from the eight lower ribs, 
by diftinad flefhy tongues, one from each rib. Thefe 
ferree are mixed with the indentations of the ferratus 
major anticus mufcle, which goes off in an oppofite di- 
rection, and with the origin of the pectoralis major. The 
origin of the mufcle lying broad upon the border ofthe 
cheft, it is its thickeft and molt flefhy part, whence its 
fibres go down all in one direction, parallel with each 
other, but oblique with refpect to the abdomen. Its 
flefhy belly ceafes about the middle of the fide. Its flat. 
fheet of tendon goes over the fore part of the belly, 
till it meets its fellow exactly in the middle, fo that 
one half, or the back part of the abdomen is covered 
by its flefhy belly, and the fore part by its tendinous 
expanfion. 

The mufcle meets its fellow in the middle of the 
belly; and this meeting forms (along with the other 

tendons) 


27 2 MUSCLES OF THE ABDOMEN, 


tendons) a white. line from the pubes to the fternum, 
which is named Linga aLBa. It alfo, before it reaches 
the middle, adheres to the flat tendon of the trant& 
-verfalis. This meeting is about four inches on either 
fide of the linea alba, and is a little inclined to the cir- 
cular, whence it is named linea femilunaris. And, 
finally, this mufcle is implanted into the {pine of the 
ilium, flefhy about the middle of the ilium, tendinous 
at the forepart, or {pinous procefs of the ilium, and {till 
tendinous into the whole length of that ligament, which 
extends from the {pine of the ilium to the creft of the 
pubes. 

This is the whole of its infertion, viz. all the length 
of the linea alba, from the pubes to the fternum, the 
fore part of the fpine of the ilium, and the liga- 
ment of Paupart, which, though it is commonly 
thought to be but the tendon of the external. oblique 
ftretching from point to point, is, in truth, a diftiné 
ligament, independent of the tendon, and f{tronger 
than it. 

CXLIY. OBLiguus INTERNUS ABDOMINIs. — The 
chief part of this mulcle arifes thick and flefhy from 
all the circle of the {pine of the ilium, with its fibres 
directed upwards. But, to be accurate, we muft de- 
icribe it as arifing from the whole length of the fpine 
of the ilium, from the joining of the ilium and facrum, 
from the {pines of the facrum itfelf, and from the three 
lower fpinous proceffes of the loins *; and, laftly, it 
arifes from the ligament of the thigh, at its end next to 
the ilium ; but fill the chief belly is at the iliac fpine. 
From that it fpreads upwards in a radiated form ; the 
central fibres only are direct, going acrofs the abdomen 
to the linea alba ; the higher fibres afcend and go towards 
the fternum, and the lower ones go obliquely down- 
wards to the pubes. Its flat tendon is like that of the 
_ external oblique, and it is inferted into the cartilages of 
all the falfe ribs, into the fternum, and into the linea 
alba, through its whole length, 


* This origin from the fpinous proceffes of the loins, is a thin 
tendon, common with the ferratus and latiflimus dorfi mufcles. 
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CXLV. The TRANsVERSALIS ABDOMINIS forms the 
internal layer, it runs direétly acrofs the belly. It arifes 
flefhy from the inner furface of the fix lower ribs, where 
its digitations mix with thofe by which the diaphragm 
arifes ; tendinous from the tranfverfe procefles of the 
four lower lumbar vertebrae; from the whole {pine of 
the os ilium, and from a part of the femoral liga- 
ment. Upon the whole, its origin is like that of the 
inner oblique mufcle ; its fibres go acrofs the abdomen, 
and its tendon is inferted into the whole length of the 
linea alba. 

The fucceflion in which thefe three mufcles arife from 
the cheft, is this: the external oblique muicle lies broad 
upon the outfide of the cheft, and fo its tongues mix 
with the tongues of the ferratus anticus major. ‘The 
internal oblique mufcle again rifes lower down the 
thorax, from its edge, from the cartilages of the ribs. 
The tranfverfe mufcle arifes within the thorax, from the 
internal furface of the ribs, oppofite to where the 
tongues of the external oblique lie; and the diaphragm 
arifing from the fame ribs, mixes its indigitations with 
the tranfverlalis, fo that Cafpar Bartholin, obferving 
this indigitation to be very curious in the larger animals, 
believed the diaphragm and'‘tranfverfe mufcles to be but 
one great trigaftric, or three-bellied mufcle, furrounding 
all the abdomen. But the tranfverfalis, with the other 
abdominal muicles, are the antagonifts of the diaphragm. 

CXLVI. ‘The recri mulcles cover the abdomen on its 
fore part, in a line from the pubes to the fternum, and 
they belong fo equally to the {ternum and to the os pubis, 
that it is indifferent which we call their origin, and which 
their infertion. ‘The origin (as I fhould call it) of each 
rectus mufcle is in the flernum, is broad and flefhy, 
lies upon the outfide of the fternum, covering part of 
the fternum, and all the xiphoid cartilage, and touching 
and mixing its fibres with the great pectoral mutfcle. 
It is about four inches broad all down the abdomen, and 
terminates at the fide of the fymphyfis pubis, with a flat 
and pointed tendon about an inch in length, and about 
‘an inch. broad. This mufcle is croffed at intervals by 

Stites ft four 
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four tendinous interfeétions, which divide it into five 
diftin&t bellies. Commonly there are three bellies above 
the umbilicus, and two below ; but the reéti mufcles are 
the leaft regular of all the mufcles of the abdomen. 
Vefalius, Albinus, and Sabatier, were thought to have. 
found the re@ti abdominis extending up to the throat. 
But it is now found that Vefalius had only reprefented 
the mufcles of a monkey, or of a dog, which are very 
long, upon the thorax of a human fabjedt Sabatier, 
upon revifing his notes, retraéts what he had faid: and 
Albinus alfo is fuppofed to have feen only a produétion 
of the maftoid mufcle, extending down the breaft ; 
for irregularities of this kind have been found. 

CXLVII. The pyramipaL mufcles are as a fup- 
plement to the re€ti, There is a {mall neat pyramidal 
mufcle on each fide, or rather a triangular mufcle, flefhy 
through its whole extent and length, with its bafe turned 
towards the pubes, and its apex towards the umbilicus ; 
fo that its origin is in the creft of the pubes, and its 
pointed infertion in the linea alba: and though the recti 
mufcles have been fuppofed by Maffa to relate to the 
penis, or by Fallopius to belong to the urinary bladder, 
their true ufe is only to affift the re€tus to draw down 
the fternum, and tighten the linea alba, and fo to give 
greater power to the oblique and traniverfe mufcles. The 
pyramidalis is fo irregular a mufcle, that fometimes two 
are found on one fide, and none at all on the other. 
Sometimes two on each other; fometimes there is but 
one, and very often they are wanting, the belly of the 
rectus coming quite down to the pubes. 

i. The LINEA ALBA is the common meeting of 
all the thin flat tendons, and therefore we call it their 
infertion, being the common point towards which they 
all aét; it is white, by the gathering of all the colourlefs 
tendons. 

2, The LINEA SEMILUNARIS is a line of the fame 
white appearance, of a circular form, and produced by 
the meeting of all the tendons, on the edge of the rectus 
mufcle, to form a fheath for it. 

3. The sHEATH for the RECTUS MUSCLE does not 

admit 
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admit of fo brief a definition as this: it has been com- 
monly fuppofed to be formed ina very curious manner, 
chiefly by the broad tendon of the obliquus internus, 
which being the central mufcle, betwixt the two other 
layers, is fuppofed to have its tendon fplit into two thin 
fheets ; that the outermoft fheet adheres to the outer 
oblique mufcle, forming the outer part of the fheath, 
while its inner fheet adheres to the tendon of the tranf. 
verfe mufcle, forming the inner part of the fheath ; but 
this is too intricate, and can hardly be proved by 
diflettion. Cowper expreffes his doubts about this doc- 
trine of the tendon of the inner oblique mufcle being 
{plit into two layers; and I think the trueft defcription 
is this, that all the tendons meet, and adhere in the 
femilunar line ; that they immediately part to form this 
fheath ; that the flat tendons of both the oblique mufcles 
go upon the outer furface of the rectus, to form that 
fide of the fheath ; that the tendon of the tranfverfe muf- 
cle only lies under the reétus, forming the lower part of 
the fheath, and that it is unaffifted by any lamella of the 
inner oblique mufcle ; that the fheath is complete at the 
fore part, or over the mufcle; but that under the mufcle 
the fheath {tops about five or fix inches above the pubes, 
and that there, the recti mufcles (or in their place the 
pyramidal mufcles), lie bare upon the bladder, and other 
abdominal vifcera, lined only by the thin peritonzeum *,. 
And that this back layer of the fheath is thinner and more 
delicate, and but little attached to the back part of the 
rectus mufcle, which is eafily raifed in diffeGtion, while the 
fore part of the fheath adheres firmly to the fore part of 
the mufcle, forming thofe crofs bands, or tendinous 
interfections which divide the reétus into bellies, and 
the fheath where it lies over the mufcle cannot be dif 
fected without a degree of violence, either to the fheath, 
or to thefe tendinous interfeétions. 


* Cowper had never obferved this but once, that the lower part 
of the rectus was not lined by the tendon of the tranfverfalis. 
He concluded, that in this inftance, it was a fporting of nature ; 
** fo much a lufus nature, that accidents like this might be the 
** caufe of certain ruptures.”’ 
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4. The umBinicus is that opening in the centre of 


the abdomen, in the middle of the linea alba, through 
which the nutritious veffels of the foetus pafs. The 
veflels have degenerated into ligaments in the adult, 
and the umbilicus is clofed in the form of a ring ; but 
fometimes it is forced by violent action, and the vifcera 
“come out by it, forming umbilical hernia. 


5. The RING of the ABDOMINAL MUSCLES Is that 


opening near the lower part of the abdomen, juit over 
the pubes, through which the {permatic cord pafles in 


men, and the round ligament of the womb in women. © 
Cowper (p. 5.) fays, that the fpermatic cord pafles 


through feparate rings, in each of the three abdominal 
mufcles ; and, like older authors, he makes nature ex- 
ceedingly wife, in placing the rings not oppofite to each 
other, but one high, and another lower, and a third 
lower ftill, fo as to prevent the bowels falling out. But 
the truth is, that neither the internal oblique nor the 
tranfverfe mufcles, have any fhare at all in the ring, 
which belongs eatirely to the external oblique mulcle, 
and is formed in this way: all the tendinous fibres of 


the external oblique, are, like the mufcle itfelf, oblique, . 
running from above downwards ; and the tendinous. 


fafciculi, are in fome places wider, a little disjoined from 
each other, and refembling ftripes, crofled by {mall 
threads of tendon, as if the long fibres were in danger 
of parting from each other, fo as to leave a gap, and 
were held together by thefe crofs threads ; and itis in fact 
a wider and perfeét feparation of two fibres that forms the 
ring, and a ftronger interlacement of crofs fibres, that 
fecures it from fplitting farther up. But the chief fecurity 
of the ring, is by the form of the opening ; for it is not 
a ring as we call it, but a mere fplit in the tendon, which 
begins about an inch and a half abovethe pubes, ts oblique, 
and looking towards the pubes, like the fibreswhich form 
it, and confilts of two legs, or pillars of the ring, as they 
are called; for the upper flip which forms the upper 
part of the opening, goes directly towards the creft, or 


~<higheft point of the pubes; the lower pillar, or the flip 


whigh forms the lower line of the flit, turns in behind, | 


eee gets 
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gets under the upper one, and is implanted into the 
pubes, within and behind the upper pillar: this lower 
flip forms at once the lower pillar of the ring and the 
edge of the femoral ligament. 

Now this crofling of the pillars of the ring fecures it ; 

for the more the muicle pulls, in prefling upon the ab- 
dominal vifcera, the tighter is the flit drawn ; and the 
obliquity of the opening, gives the dire¢tion to herniz 
of the groin, which always point towards the pubes, 
fo as to fall into the fcrotum in men, or into the labia 
pudendi in women, keeping clofe by the groin. 
_ The fpermatic cord, formed of the veffels belonging 
to the tefticle, paffes through this ring of the external 
oblique mufcle; but as the internal and oblique tranf- 
verfe mufcles form no fhare in the ring, the cord paffes 
by their lower edge, but not through them. At the 
place where the cord paffes obliquely under the edge of 
the internal oblique mufcle, it fends a bundle of flefhy 
fibres down along the cord, which go all along the 
cord, gradually extend towards the tetticle, expanding 
and growing thin upon the upper end of the tefticle, 
and gradually difappearing on the tunica vaginalis. 

CXLVIII. The cREMASTER MUSCLE of the TES= 
TICLE, which is a thin flip of fibres from the internal 
oblique mufcle of the abdomen, which is defigned for 
fufpending the tefticle, and for drawing it up, is ver 
thick and {trong in the lower animals, as in bullé, 
dogs, &c.; 1s eafily found in man, but not always, 
being fometimes thin and pale, and hardly to be 
known from the coats upon which it lies. It appears 
to grow more flefhy in old age, and to be thickened in 
enlargements of the tefticle, the better to fupport the 
weight. 

6. The LicameEnT of the THicu * isa diftin@ liga. 
ment, and not merely the tendon of the external oblique, 


* This ligament of the thigh is named alfo the incuINAL LIGA= 
MENT ; the CRURAL ARCH; the tiGamMENT of Pauparr ; the LI 
GAMENT Of FaLtorius, &c. 


Tes rounded 
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rounded and turned in. It arifes from the {pinous pro- 
cefs of the ilium, and is inferted into the creft of the 
pubis. It receives the external oblique mufcle, for the 
tendon is implanted into it. Part of the flefh of the im- 
ternal oblique mufcles arife from the outer end of the 
ligament. It forms an arch over the pfoas and iliacus 
internus mufcles, where the great artery of the thigh, 
and its anterior nerve pafs out, and it is tied down at 
both fides of the paflage for the veffels by the fafcia of 
the thigh. The great vein, and the lymphatics of the 
limb, return under it to get into the abdomen ; the lym- 
phatic glands of the groin lie here; the whole interf{tice 
is furrounded and filled up by cellular fubftance and fat, ~ 
but it is not firm ; the playing of the mufcles and the 
fat, and inguinal glands, keep it open and lax ; and the 
bowels are apt to fall down here, efpecially in women, 
where the point of the ilium is high, and the arch wide. 
So little are femoral herniz, or the form of this opening 
underftood, that no particular cufhion is adapted to 
this part ; for it is fupported by the common ban- 
dage for the hernia of the groin: and, a few years ago, 
hernia of the groin was not even known by anatomifts of 
the higheft name. For Cowper fays, (explaining Pau- 
part’s ligament), ‘ It-is not impoflible but that ruptures 
‘¢ may fometimes happen in this part; and 1 am. apt 
‘¢ to imagine this to be the cafe when a rupture Is very 
<¢ large, and not to be retained by a trufs.”’ 

It often happens, that in vomiting, in violent cough- 
ing, in ftraining at ftool, or in liting heavy weights, 
the natural openings are forced, and the bowels defcend. 
The umaiticus is very feldom forced by fudden exer- 
tion, for it isa very firm ring ; but it is flowly dilated in 
pregnancy, and hernia of the navel is infinitely more 
frequent with women than with men. —‘The opening 
of the RING is often kept dilated by the bowels follow- 
ing the tefticle when it defcends ; forming the congenital | 
hernia; moft frequently of all, the ring is forced in {trong 
~ young men by hard and continued labour, or by fudden 
{training ; but women are fafer from this kind of hernia, 
| becaufe | 
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becaule the round ligament of the womb is fmaller than 
the {permatic cord, and the ring inthem is very clofe. 
—— ABDOMINAL HERNI# are thole which come not 
through any natural opening, but through the interftices 
of the mufcles, or their tendons ; fometimes hernia fol- 
lows a wound of the abdomen; fora wound of the ab- 
dominal mufcles may not heal fo neatly as not to leave 
{ome {mall interftice, through which the bowels pro- 
trude. Thus any point may be forced by violence ; 
any of the openings, or all of them may be re- 
faxed by weaknefs, as in dropfical or other lingering 
difeafes : for it is from this caufe that herniz are more 
frequent in childhood and in old age, by the laxity 
which is natural to childhood, or by the weaknefs natural 
to the decline of life. Often there feems to be a here- 
ditary difpofition to herniz in certain houfes, the form 
of the openings of the abdomen being wider in a whole 
family, juft as the features of the face are peculiar. 
And I have feen a child with all thefe openings fo parti- 
cularly wide, that upon the flighteft coughing or crying, 
hernize came down at every poflible point, at the navel, 
the fcrotum, the thigh, and in the fides of the abdomen, 
all at once; or, as one tumor was reduced, another 
arofe. 

The effects of the abdominal mufcles in moving the 
trunk cannot be miftaken. The rectTi pull the ribs 
downwards in breathing, flattening the belly, and bend- 
ing the body forwards. The two oBLIQUE MUSCLEs of 
of one fide ating, turn the trunk uponitsaxis ; but the 
oblique mufcles of the oppofite fide acting, co-operate 
with the rectus in flattening the belly, and bending the 
body ; and the TRANSVERSE MUSCLEs tighten the linea 
alba, fo as to give effect to all the others ; and particu- 
larly they brace the fheath of the reéti mufcles, fo as to 
give them their true effect. 
~ CXLIX. The prapHracmMa is a Greek word, tranf- 
jated inter-feptum, the tranfverfe partition betwixt the 
abdomen and the thorax, the midriff; but it is not 
merely a tranfverfe partition, it is a vaulted divifion 
betwixt the thorax and abdomen; and not only is the 
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middle raifed into a vaulted form, but its obliquity is 
fuch, that though its fore part be as high as the fternum, 
its lower and back part arifes near the pelvis from the 
loweft vertebra of the loms. 

It is a circular mufcle, which is flefhy towards its 
borders, and tendinous in the centre ; which is convex 
towards the thorax, and concave towards the abdomen ; 
becoming plain, or almoft fo, when it prefles againft the 
abdominal mufcles in drawing the breath; and return- 
ing to its convex form, when the abdominal mufcles 
re-act in pufhing it back into the thorax. 

The diaphragm arifes, by one broad flefhy attach- 
ment, from all the borders of the cheft, forming the 
upper or greater mufcle of the diaphragm ; and it arifes 
below, by many fmall tendinous feet, from the fore part 
of the loins, which meeting, form what is called the 
lefler mufcle of the diaphragm. 1ft, The GREAT or 
upPeR muf{cle arifes, firft, from under the xiphoid 
cartilage, and from the lower furface of the fternum. 
adly, From all the falfe ribs ; from the cartilage of the 
feventh, eighth, and ninth ribs; and from the bony 
parts of the tenth and eleventh ribs, and from the tip of 
the twelfth rib. All thefe origins are, of courfe, flefhy 
digitations or tongues which intermix with thofe of the 
tranfverfe mufcle of the abdomen. 3dly, From the tip — 
of the twelfth rib to the lumbar vertebree, there is a liga- 
ment extended, which, going like an arch over the 
pfoas and quadratus lumborum mufcles, is named Lica- 
MENTUM ARCUATUM3; and from this another part {till 
of the great mufcle of the diaphragm arifes. Thus, the 


‘the upper mufcle of the diaphragm has four chief 


origins, viz. from under the fternum and xiphoid car- 
tilase; from all the falfe ribs ; from the ligamentum 
arcuatum ; and, in fhort, from all the borders of 
the cheft, from the xiphoid cartilage quite round to the 
vertebre of the loins. 

2. The LESSER MUSCLE of the DIAPHRAGM, which 
arifes from the {pine, begins by four {mall flender ten- 
dinous feet on each fide. The firft of thefe, the longeft 
one, arifes from the fecond vertebra above the pelvis: it 
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goes from the flat fore part of its body, and adheres 
to the fore part of all the lumbar vertebrz as it mounts 
upwards. The fecond rifes from the third vertebra, but 
farther out towards the fide of the vertebra. ‘he third 
arifes from the fide of the fourth vertebra. And the 
fourth tendon of the diaphragm arifes from the the tranf- 
verfe procefs of the fame fourth vertebra of the loins. 
But indeed we ought, in place of this minute demon- 
{tration, to fay, that it arifes from the four uppermoft 
lumbar vertebrae by four tendinous feet, flat and glif- 
tening, and adhering clofely to the {hming ligament with 
which the bodies of the vertebrz are ftrengthened ; that 
thefe tendons foon join to form two ftrong round flefhy 
legs, which are called the crura diaphragmatis 5 of which 
crura, the left is the {maller one: and thefe crura 
having opened to admit the aorta betwixt them, and then 
joining, mixing, and croffing their fibres, form a flefhy 
belly, the leffer mufcle of the diaphragm. 
3. The TrENpon in the centre of the diaphragm is 
determined in its fhape by the extent of thefe flefhy 
bellies ; for the great mufcle above almoft furrounds the 
central tendon. ‘The fmaller mufcle below meeting it, 
the two divifions give it a pointed form behind; the 
tendon has the figure of a trefoil leaf, or of the heart 
painted upon playing cards. ‘The middle line of this 
tendinous centre is fixed by the membrane which divides 
the thorax into two; the two fides go upwards into the 
two fides of the cheft, each with a form likethe bottom 
of an inverted bafin: their convexity reaching within the 
thorax, quite up to the level of the fourth true rib : the 
‘proper centre of the diaphragm is fixed by this connection 
with the mediaftinum, that its motion might not diforder 
the action of the heart, which refts upon this point, and 
whofe pericardium is fixed to the tendon: but the con- 
vexity of either fide defcends and afcends alternately as 
the diaphragm contradts, or is relaxed ; fo that it is chiefly 
thefe convexities on either fide, which are moved in 
breathing. 
Thus, is the diaphragm compofed of one great and 
circular mufcle before; of one {malley circular mufcle 
behind ; 
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behind ; and of the triangular tendon, as the centre be- 
twixt them : and, both in its flefhy and tendinous parts, 
it is perforated by feveral veflels pafling reciprocally 
betwixt the thorax and the abdomen. 

Firft, the aorTA, or great artery of the trunk, paffes 
betwixt the crura or legs of the diaphragm, which, like 
an arch, ftrides over it to defend it from preflure. 

Secondly, The asopHacus pafles through the dia- 
phragm, a little above this, and to the left fide: its 
paflage is through the lower flefhy belly, and through 
the moft flefhy part of the diaphragm : and the mufcular 
fibres of the crura diaphragmatis firft crofs under the 
hole for the cefophagus; then furround it; then crofs 
_ again above the hole ; fo that they form the figure of 8: 
and the cefophagus is fo apparently comprefled by 
‘ thefe furrounding fibres, that fome anatomifts have 
reckoned this a fort of fphin¢ter for the upper orifice of 
the ftomach. 

Thirdly, The great VENA cAva goes up from the 
abdomen to the heart, through the right fide of the 
diaphragm ; and this hole being of a triangular form, 
being in the firm tendon, there is no danger of {trangu- 
lation or of the blood being impeded in the vein. 

The tendon is compofed of fibres which come from 
the various fafciculi of this mufcle, meet and crofs each 
other with a confufed interlacement, which Albinus has 
been at much pains to trace, but which Haller reports 
much more fenfibly: ‘‘Intricationes variz et vix di- 
cende ;” irregular and confufed, crofling chiefly at 
the openings, and efpecially at the vena cava, the trian- 
‘gular form of which feems to be guarded in a molt par- — 
ticular way. 

The lower furface of the diaphragm is lined with the 
peritonzeum, or membrane of the abdomen; and the 
upper furface is covered with the pleura, or membrane 
of the cheft. ‘The hole for the vena cava is fo large 
that the peritonzeum and pleura meet, and touch each 
other through this opening, all round the vein. 

The chief ufe of the diaphragm is in breathing, and 
in this office it is fo perfect, that though there be a 
| complete 
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complete anchylofis of the ribs (as has often happened), 
the perfon lives and breathes, and never feels the lofs. 
‘The diaphragm is, in its natural ftate, convex towards 
the thorax ; when it acts, it becomes plain, the thorax 
is enlarged, and, by the mere weight of the air, the 
lungs are unfolded, and follow the diaphragm. No 
vacuum is ever found betwixt the diaphragm and the 
lungs ; but the lungs follow the ribs and diaphragm as 
clofely as if they adhered to them: and indeed when 
they do adhere, it is not known by any diftrefs. So we 
draw in the breath, and when the abdominal mutfcles re- 
act, the diaphragm yields, goes back into the thorax, 
and grows convex again, by which we blow out the 
breath ; and while the diaphragm is acting, the abdo- 
minal mufcles are relaxed, yield, and are pufhed out, 
and leave the ribs free, to be raifed by their levator 
mufcles. And again, when the abdominal mulcles re-act, 
the diaphragm in its turn yields fo, that they at once 
force up the diaphragm, and pull down the borders of 
the thorax, aflifting the ferrated mufcles which deprefs 
the ribs. 

There is alfo in every great function, fuch a wonder- 
ful combination of actions confpiring to one end, as can- 
not be even enumerated here. But the alternate aétion 
and re-a¢tion of the abdominal mufcles draws in and ex- 
pels the breath, promotes the circulation, and gently 
agitates the bowels, while their more violent actions dif- 
charge the feeces and urine, and aflift the womb ; and 
vomiting, yawning, coughing, laughing, crying, hiccup, 
and the reft, are its ftronger and irregular actions. The 
diaphragm might well be named by Haller, ** Nobilif- 
fimus poft cor mufculus.’”” And Buffon, who affeéted 
the character of anatomift with but little knowledge of 
the human body, might miftake its central tendon for a 
nervous centre, the place of all motions, and almoft the 
feat of the foul. For the antients confounded the names 
and ideas of tendon and nerve. And, in ficknefs and 
oppreflion, lownefs and fighing, in weeping or laughing, 
in joy, or in fear, all our feelings feem to concentrate in 
this part. 
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THE MUSCLES OF THE PARTS OF GENERATION, 
AND OF THE ANUS, AND PERINEUM. 


HE mufcles of the parts of generation follow the divi- 
4% fion of the abdominal mufcles more naturally than 
any other. 

The ERECTOR PENIs is a finall and flender nruicle, 
which goes over the crus penis, and braces it back to the 
pubes. ‘The erectores are fuppofed (by prefling the 
the penis againft the pubis) to compres the great vein, 
and fo caufe eretion. The acckELARATOR URINE iSa 
mufcle which furrounds all the bulb of the urethra, and 
acts by a fort of fubfultus in difcharging the laft drops 
of the urine, and in throwing out the femen. And the 
TRANSVERSALIS perinezi, which goes acrofs the peri- 
_nzum, belongs rather to the anus than to the penis. 

The SPHINCTER ANI isa circular bundle of fibres, 
which furrounds the orifice of the anus, and contraéts 
it; and the levator ani is a flat thin mufcle, which lines” 
the pelvis, furrounds the reétum like a funnel, and 
being fixed round the margin of the anus, raifes it up; 
and the coccycus is but a part of it. ‘The pp TRUSOR 
URIN# is the mufcular coat of the bladder, and the 
SPHINCTER VESIC is not eafily diftinguifhed from 
the detrufor urine, being but the fibres of it, only 
thicker and ftronger at the lower and narrower part of 
the bladder. 

The penis is compofed of two crura, or cavernous 
bodies, which arife from the branch of each os ifchium, 
which foon meet to form the body of the penis ; and of 
the corpus cavernofum urethre, which furrounds the 
_ urethra, is attached to no bone, but begins juft before 
the circle of the anus, by a bulging, which is called the 
bulb of the urethra; and the ereétor penis lies along the 
crura, to draw them back to the pubes; and os acce- 
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lerator furrounds all the bulb, and aéts in expelling the 
femen, or the laft drops of urine. — | 

CL. The ERECTOR PENIS is a delicate and flende 
mufele, about two inches in length. It lies along the 
face of the crus penis of each fide. And when the 
crura penis are inflated, the erectors are feen of their 
proper length and form. The eretor of each fide rifes 
by a flender tendon from the tuberofity of the os 
ifchium. It goes flefhy, thin, and flat, over the crus 
penis, like a thin covermg. It ends ina delicate and 
flat tendon, upon the crus pents, about two inches up 3 
and the tendon is fo thin and delicate, that it ts hardly 
to be dittinguifhed from the membrane of the cavernous 
body. | . 

The erectors lying thus on the fides of the penis, have 
been called coLATER ALES PENIS, Or ISCHIO-CAVERNOSI, - 
from their origin in the ifchium, and their infertion into 
the cavernous bodies. 

CLI. The rRANSVERSALIS PERIN AI is Often named 
tranfverfalis penis ; but its origin being in the tuberofity 
of the os ifehium, by a delicate tendon, and its infer- 
tion info the very backmoft point of the bulb of the ure- 
thra, where it touches the anus, its courfe is direétly 
acrofs the perineum, and its relation to the perinzeum 
and anus is very direct and evident, while its relation 
to the penis is rather doubtful. Often there is a fecond 
mufcle of the fame origin and infertion, running like this, 
acrofs the perineum, named TRANSVERSALIS PE- 
RINASI ALTER. 

This tranfverfe mufcle may, by bracing up the bulb 
to the arch of the pubis, have fome effeé: in {topping 
the vein on the back of the penis, and fo producing 
erection; but its chief ufe muft be in preventing the 
anus from being too much protruded in difcharging 
the feces, and in retracting it when it is already pro- 
truded. 

CLU. The accererator muflcle is not a fingle 
mufcle, as it is often defcribed. It is manifeftly a pair 
of mufcles furrounding the whole of the bulb of the 
urethra, Tor there is along the lower face of the 
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bulb, a white and tendinous line, correfponding with’ 
the outward line or feam of the perineum. This line 
diftinguifhes the bellies of the two mufcles: the fibres of 
each fide furround their proper half of the bulb with 
circular fibres, winding obliquely round the bulb; and 
each mufcle ends in its feparate tendon, which is deli- 
cate and {mall, and which, leaving the bulb of the ure- 
thra, turns off obliquely to the fide, fo that the tendon 
of each fide goes out flat and thin upon the crus penis of 
its own fide, a little higher than the infertion of the 
erector penis; and thus it embraces the bulb itfelf, 
with its two crura. We know and feel its convulfive, 
involuntary action in throwing out the feed ; and we are 
confcious that we ufe it asa voluntary mufcle in empty- 
ing the urethra of the laft drops of urine. 

CLUI. The spHincTer ani mufcle is a broad cir- 
cular band of fibres, which furrounds the anus. _ It arifes 
from the point of the os coccygis behind. It fends a neat 
fmall flip forwards, by which it is attached to the back 
part of the accelerator mufcle. It is of a regular oval 
form, and is, for a very obvious reafon, ftronger in man 
than in animals. Some choofe to enumerate two fphinéter 
mufcles, of which this is the external, or cutaneous ; 


and what they defcribe as the internal one, is merely - 


the circular fibres, or mufcular coat of the inteftine, 
ftrengthened a little towards the anus, but nota diftin@ 
mufcle. Its effect is to fhut the anus. 

CLIV. The LevatTor ani mufcle is defcribed as a 
pair of mufcles, one from each fide: but it is properly 
one broad and thin mufcle, which arifes from the inter- 
nal furface ofall the fore part of the pelvis, and, from its 
breadth, it has been named muscULUS ANI LATUS. 
It continues its origin from the iaternal furface of the 
pubes, all the way round to thefacrum. It grows gra- 
dually fmaller, as it goes downward to furround the 
anus. So it is inferted into the circle of the anus, into 
the point of the os coccygis, and is mixed with the 
{phincter ani mufcle. ‘The whole pelvis is lined with 
it like a funnel, or inverted cone, the wider part repre- 
fenting its origin from the pelvis, the narrower part its 
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infertion into the anus. The whole bladder is fur- 
rounded, and covered by this mufcle; the urethra paffes 
through a fplit in its fibres, and no operation of litho- 
tomy can reach the bladder from below, without cutting 
through this mufcle. It raifes the anus, and at the fame 
time dilates it, opening the anus for the paflage of the 
feces, and fupporting it, fo as to prevent its being pro- 
‘truded. Thus, it is not for fhutting the anus, as fome 
have fuppofed, but is the direct antagonift of the fphin€ter 
ani mufcle. By enclofing the bladder, the levator ani 
acts upon it alfo; for the neck of the bladder paffing 
through a {lit in its fibres, while the levator ani is acting, 
this flit is drawn, as it were, round the neck of the 
bladder, and fo the urine is for the time prevented from 
flowing. It is asa fphinéter to the bladder, which pre- 
vents our pafling the urine and feces at the fame 
moment. By furrounding the lower part of the bladder, 
and enclofing the proftate gland, and the veficule femi- 
nales, which lie upon the back of the bladder, this muf- 
cle affects thefe parts alfo, and is perhaps the only mufcle 
which may be fuppofed to empty the veficule, or to 
comprefs the gland, pulling upwards at the fame time, 
fo as to prefs the back of the penis again{ft the pubes, to 
. maintain the erection, and to affift the accelerator muf- 
cles. By enclofing the bladder, veficulz, proftate and 
anus, this mufcle produces that fympathy among the 
parts, which is often very diftreffing, as in gonorrheea, the 
{tone in the bladder, conftipation, piles, and other dif- 
eafes of thefe parts; for piles, conftipation, or any 
caufe which may excite the action of the levator mufcles, 
will caufe erections, a defire to pafs the urine, and an 
obftruction in the difcharge of it. 

CLV. The muscuLus coccycaus is a thin, flat 
“muicle, which arifes by a narrow point, from the infide 
of the pelvis, at the {pine of the os ifchium; is implanted, 
expanded and flefhy, into the whole length of the os 
coccygis ; can be ufeful only, by pulling up the point 
of the os coccygis, which is juft equivalent to raifing the 
circle of the anus ; fo that from every circumftance of its 

form 
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form and ufe, it might be fairly enough defcribed, as 
being merely the back part of the levator ani mufcle. 


The perinzum, where the bulb begins, is the point — 


into which all the mufcles are united; for the accele- 
rator mufcle, and the fphinGer ani mufcle, touch at the 
beginning or point of the bulb ; and a {mall pointed flip 
of the fphinéter ani, going upon the bulb, connects 
them firmly together. The tranfverfales perinzei come 
acrofs the perineum from either fide ; and the levator 


ani mufcle, comes down to meet the fphincter, fo that 


the {phinter ani, the levator ani, the tranfverfalis 
perinei, and the accelerator urine mufcles, all meet in 


one point, viz. the back of the bulb. ‘hey fecure the - | 


perineum, and fupport the heavy vifcera of the abdo- 
men ; if they be unfkilfully cut in performing lithotomy, 
it will be difficult to extract the ftone. In that opera- 
tion, the incifion paffes by the fide of the anus, and on 
the infide of the tuber ifchu ; and our knife accordingly 
cuts clean acrofs the tranfverfe mufcles, which ftand as a 
bar acrofs the perineum ; it pafles by the fide of the 


erector mufcle, need not touchit, or touches it flightly, — 


and by a fort of chance: it muft not touch the accele- 
rator mufcle ; for whoever fays he cuts the accelerator, 
cuts too low, and performs his operation ill. After the 
firft incifion we get deep into the pelvis, and cut the 
levator ani. The furgeon does not obferve thefe muf- 
cles, on account of any danger which may attend 
wounds of them, but takes them as marks for the true 
place of his incifion ; anda good operator will be careful 


to have them fairly cut, that they may be no hindrance 
y : ¥ ; 


to the extraction of the {tone *. 


* The detrufor urine, is but the mufcular coat of the bladderg 
the fphinéer vifice, or mufcle of the proftates, is but a denfer faf- 
ciculus of this common coat of the bladder. I fhould no more 
think of deferibing them here, than of defcribing the coats of the 
inteftines or ftorsach. ‘Thefe mufcles of internal parts, with the 
mufeles of the tnternal ear, &c., I referve for thofe books which 
defcribe the organs and vilcera. 
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CHAP. VII. 


MUSCLES OF THE THIGH, LEG, AND FOOT. 


MUSCLES MOVING THE THIGH-BONE. 


oer mufcles belonging to the thigh-bone, arife all 
from the pelvis or trunk. The psoas MAGNUS 
and ILJACUS INTERNUS, come from within the pelvis, 
at its fore part, and pafling under the femoral ligament, 
go down to be implanted into the trochanter minor ; and 
by this obliquity of their infertion, they turn the toes out- 
wards, and bend the thigh. Other mufcles come from 
the lower and fore part of the pelvis, as the PECTINALIs, 
TRICEPS, and OBTURATOR EXTERNUS, Which arife from 
the arch of the os pubis, and go down to be implanted into 
the linea afpera, and lefler trochanter ; and, they pulling. 
the thigh towards the body, are called the ADDUCTORS. 
Others arife from the faerum, and back part of the 
pelvis, as the cLuT#I, which, coming directly for- 
wards to be implanted into the greater trochanter, pull 
back the thigh; and a fourth fet coming alfo from 
the internal furface of the pelvis, viz. TheopruraTor 
INTERNUS, and the PYRAMIDALIS, come out through 
the back opening, turn round the pelvis, as round 
a pulley, and roll the thigh, and draw it back. This 
completes the catalogue of thofe mufcles which move 
the thigh. 3 

1, The psoas MAGNUS, ILIACUS INTERNUS, PECTI- 
NEUS, TRICEPS, OBTURATOR EXTERNUS, which, com- 
ing from before, are inferted into the lefler trochanter, 
and bend the thigh. 

2. TheGLuT@l, GEMINI, PYRIFORMIS, OBTURATOR 
INTERNUS, and QUADRATUS, which come from behind, 
are implanted into the great trochanter, and extend the 
thigh; and it hardly need be remembered, that as, 
when the arms being fixed, their mufcles raife the weight 
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of the body, as in climbing, or in turning over a bar, 
by grafping with the hands; fo the mufcles of the thigh, 
move that thigh only which is loofe, and free from the 
weight of the body, while the mufcles of the other 
thigh, which is fixed by the weight of the body, move not 
the thigh, but the trunk upon the thigh; fo that our. 
walking is performed not fo much by the mufcles of the 
thigh moving the limb, as by their moving the pelvis, 
1, e. rolling the trunk upon the limb. ) 


MUSCLES MOVING THE THIGH. 


I. THE THIGH IS MOVED BACKWARDS AND OUT- | 
WARDS, 
By the glutaus maximus, pan is im- fc afpera, 


medius, planted into 2 trochanter major, 
minimus, J the top of trochanter. *| 


2. THE THIGH IS MOVED BACKWARDS, AND ROLLED 
UPON ITS AXIS, 


& | 


By the pyriformis, which is (70° of the toon aa 
a Seten Me implant- 
obturator externus, ih 

ed into 


= 


internus, oes 


quadratus, betwixt the trochanters 


3. THE THIGH IS MOVED FORWARDS AND INWARDS, 


By the pfoas magnus, trochanter minor, 


iliacus internus which are 

ene ? inferted Rong aed 
ante: : into the pera. 
triceps, "y 


Fasciauis. I begin with this mufcle, asit is neceflary 
in the diffeCtion. The thigh is enclofed in a very ftrong 
fheath, which, like that of the arm, fends down among | 
the mufcles ftrong tendinous fepta or partitions; and 
the mufcles are enclofed in thefe fepta, and the great 
mufcles of the leg are fupported by it, in their {trong 
and continual aétions. The tendinous fafcia of the thigh | 
arifes chiefly from the {pine of the ilium, partly (over the. 

roin) from the external oblique mufcle of the abdomen. 
vor fafcia has fomething added by each mufcle, and 
takes | 


| 
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takes a new increafe, and adhefion at each bone which it 
pafles. It is always ftrengthened by adhefions to joints, 
and comes down from them thicker upon the mufcles 
below; and fo this fafcia of the thigh, which arifes 
chiefly from the fpine of the ilium, defcends, covering all 
the mufcles of the thigh : it fends partitions down to the 
linea afpera, and trochanters; it has a new adhefion, 
and a new fource of tendinous fibres at the knee ead. 
heres moft remarkably at the inner fide of the tibia, 
and then defcends to the calf; it covers all the leg, and 
is again reinforced at the ancle: and this I believe to 
be a jufter hiftory than the common idea of making it 
an expanfion of the {mall tendon of the {mall mufcle, 
which I am now to defcribe; for the fafcia is too 
effential to the f{trength of the leg, and would be found 
there, though this mufcle were away, as is the cafe with 
the palmar expanfion. 

This fafcia rightly confifts of two plates ; one is that 
which comes down from the creft of the ilium, and from 
the mufcles of the belly; the other, that which arifes 
purely from the tendon of the mufculus fafcialis, and 
which is at the fame time, conneéted with the capfular 
ligament of the femur, and with the trochanter; and fo 
the mufcle lies betwixt the two plates of the fafcia; and 
as the fafcia, at this part, takes at leaft a reinforcement 
from the capfular ligament, and from about the tro- 
chanter major, the fafcialis mufcle may be faid to be 
inferted into the trochanter. 

‘So this great tendinous fafcia has thefe connections : 
the creft of the ilium ; the ligament of Paupart, at the 
rim of the belly ; the creft and arch of the os pubis ; the 
tuber ifchii, and fo back along the coccyx, to the 
ridge and proceffes of the facrum ; the ligament of the 
joint, the great trochanter ; and the linea afpera, all the 
way down to the knee, where its laft adhefion is very 
trong, and from whence it comes off again, much 
trengthened. 

It is thicker on the outer fide and back part, and 
very thin on the inner fide of the thigh; and it dives 

U 2 with 
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with perpendicular divifions among the mufcles of the 

thigh. , 
CLVI. The FascraLis mMuscLe. The mutcle is 
named tenfor vaginee femoris. It arifes from the upper 
fpinous proces of the ilium, 1. e. from the fore part, or ; 
very point of its fpine, by atendon of about an inch in 
-length. It is very {mall at its origin, and at its termi- 
nation. It is thick and flefhy in the middle, {welling 
out; it extends downwards, and obliquely backwards, 
almoft to the middle of the thigh, and there it termi- 
nates obliquely, betwixt the two lamella of the mem-_ 
brane to which it belongs. | 
Its ufe is chiefly as an abductor, and to make the fafcia_ 
tenfe, to prepare the mufcles for ftrong aétion; and 
perhaps, by its adhefions about the trochanter, it may 
have fome little effe& in rolling the thigh, fo as to turn’ 
the toes inwards, and oppofe the Gemini. «| 
CLVII. Psoas macnus. — This and the following 
mufcle come from within the body, to move the thigh 
forwards. ‘his is a very long and flefhy mufcle, of 
confiderable ftrength, of conftant ufe, perpetually em. 
ployed in moving the thigh forward, or in fupporting 
the pelvis upon the thigh-bone, fo as to preferve the 
equilibrium of the body. | | 
It is named from Psoa, LUMBUS; 1s a large round) 
mufcle, very ftrong, of great length, filling up all the 
fpace upon either fide of the fpine, and bounding the) 
pelvis at its fide. It comes from under the ligamentum. 
arcuatum of the diaphragm; for it arifes firft by ‘its | 
uppermoft head from the laft vertebra of the back, then 
fucceffively from each of the vertebrz of the loins. ft. 
{ticks clofe to the lumbar vertebrae; for it arifes not! 
only from the traniverfe procefles, but from the fides of | 
the bodies. ‘Thefe heads do not appear, for they are | 
covered by the body of the mufcle, which goes down 
thick and round, till it reaches the facro iliac fymphyfis, | 
and then being united to the internal iliac mufcle, they) 
defcend through Paupart’s ligament. | 
CLVUIL The psoas rarvus docs not, like this, 
belong 


| 


< 
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belong to the thigh, but is a mufcle of the loins, which 
arifes along with this one from the laft vertebra of the 
back, and the firft of the loins. It is a fmall and deli- 
cate mufcle, ends in a flender tendon, which goes down 
by the inner fide of the great pfoas, but does not go 
out of the pelvis along with it: it ftops fhort, and is 
implanted into the brim of the pelvis, into the os ilium, 
near the place of the acetabulum: it bends the fpine 
upon the pelvis. This mufcle is more regular in the 
monkey: in the dog it is feldom wanting. It is faid 
to be more frequently found in women. than in men; 
in both, it often is not to be found: but fometimes, 
in {trong and big men, three pfoas mufcles have been 
found. 

CLIX. The tttacus INTERNUS is a thick, very 
flefhy, and fan-like mufcle, which occupies the whole con- 
cavity of the os iltum. 

Its origin is from the internal lip of the crifta iii: 
it adheres to all the concave furface of that bone, down 
to the brim of the pelvis; to the fore part of the bone 
under thefpinousprocefs; and to a part alfo of thecapfular 
ligament of the joint: all its radiated fibres are gathered 
together into a tendon at the ligament of Paupart. 
This tendon is longer on the lower than on the upper 
furface : for below, it flides on the pubis as upon a 
pulley, and continues tendinous that it may bear the fric- 
tion; but above it is unconnected, or it Is conne¢ted 
only by loofe cellular fubftance ; and there it is quite 
flefhy. Juft under the ligament, the two tendons are 
joined, whence they bend obliquely round, to be im- 

lanted into the leffer trochanter. — 

The pfoas magnus and iliacus internus are two very. 
powerful mufcles. ‘Their chief ufe is to bend the thigh, 
and more peculiarly of the lumbar gne to fupport the 
body. ‘The great blood veffels come down along with 
thefe two mufcles: the muicles and veifels are both 
furrounded with loofe cellular fubftance ; matter often 
forming behind the abdomen, round the pfoas mufcle, 
is named the pfoas abfcefs, and penetrating under Pau. 
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part’s ligament, burfts in the thigh at laft, and is com. 


monly fatal. 


CLX. The pecTINEUS or PECTINALIS, fo named > 


from its arifing at the pecten or os pubis; is a broad flat 
{quare mufcle: it lies along-fide of the laft defcribed 
mufcles, and is inferted with their common tendon. 
It arifes flat and flefhy from that line of the os pubis which 
forms the brim of the pelvis, and is implanted into the 
linea afpera by a tendon flat and long, pretty nearly of 
the fame extent and fhape with its origin. 

This mufcle lies immediately under the fkin and 
fafcia lata ; and by its bending round under the thigh- 
bone, it has three actions; to clofe the knees together ; 


to pull the thigh forward; to perform rotation, turn- 


ing out the toe; and, in certain pofitions of the limb, 
it will pull the thigh back, affifting the extenfor 
mufcles. 

CLXI. The Triceps FEmMorIs Is a broad flat mufcle, 


ee mat, 


with three heads, arifing from the os pubis, and inferted — 


into the whole length of the linea afpera down to the 
condyle, and ferving for preffing the knees together, or 
bringing the thigh forwards. 

The triceps confifts of three heads, which lie in dif- 


ferent layers, one above the other; and have fo little — 


connection among themfelves, that they have been more 


commonly, and I think properly, defcribed as three — 
mufcles. Thefe three parts of the mufcle are indeed for. 


one common ufe: but they are of very different forms ; 
for they do not even lie on the fame plane: one is long, 


another fhorter by one half, a third longer than both | 


the other two; fo that they have been commonly de- 
{cribed under the names of ADDUCTOR PRIMUS or 
LONGUS 5 ADDUCTOR SECUNDUS Or BREVIS $ ADDUC< 
TOR TERTIUS OF MAGNUS. 


1, The ADDUCTOR LoNncus is the uppermoft hkayer; 


its border (for it, like the peétinalis, is a flat mufcle) 
ranges with the border of the peétinalis. It arifes from 


the upper and fore part of the pubis by a fhort roundifh — 


tendon, very ftrong : it fwells into a thick frefhy belly, 


hot — 
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not round, but flattened ; the belly grows flatter as it 
goes down towards the thighzbone ; it ends in a flat and 
fhort tendon, which is inferted into the linea afpera in 
all its middle part, viz. about four inches. Thus, the 
mufcle is of a triangular form, with its bafe in the linea 
afpera, and its apex on the os pubis. Its head or origin — 
lies betwixt the peétinalis and the gracilis : its upper edge 
ranges with the pectinalis; its lower edge lies upon the 
triceps magnus. It is called longus, becaufe it is longer 
than the next mufcle. 

2. The appuCToR BREVIS lies under the adductor 
longus, and is of another layer of mufcles; for as the 
firft layer confifts of the pettinalis, triceps longus, and 
gracilis, this layer confifts of the obturator externus, 
triceps brevis, and triceps magnus. The triceps brevis 
is exceedingly like the former, in rifing near the fym- 
phyfis pubis, by a thick and flattened tendon, fwelling 
like it into a ftrong flefhy belly; like it, it grows flat, 
and is inferted by a fhort flat tendon into the inner tro- 
chanter and linea afpera. But it differs in thefe points : 
that it is lefs oblique, for this mufcle being fhorter, goes 
more direétly acrofs betwixt the pelvis and the thigh: 
that it is placed higher than the laft, fo that whereas the 
layers are inferted into the middle of the thigh-bone, 
this one is inferted into the leffer trochanter, and only 
the upper part of the linea afpera ; and the triceps lon- 
gus 1s a fuperficial mufcle, while this is hidden under it, 
and behind it. he longus takes its rife from the very 
creft of the os pubis; this takes its origin from the fore- 
part of the os pubis, from the limb jut under the crelt, fo 
as to be immediately under the head of the longus, 

3. The ADDUCTOR MAGNUS, the third head of the 
triceps, is a very long and flat mufcle, lying behind the 
other heads. It arifes by a fhort tendon, juft under the 
tendon of the addu€tor brevis ; it continues to have a 
flefhy origin all down to the ramus, and to the tuber 
ifchii, (i. e.) from the flat edge of the thyroid hole. 
From this: broad origin, it goes to be implanted into 
the thigh-bone the whole length of the linea afpera, its 
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fibres having various degrees of obliquity, according to | 


their infertion, for the uppermoft fafciculi go almoft di- 


redtly acrofs, to-be inferted flat into the upper part of 


the linea afpera ; the fueceeding fafciculi go more and 
more obliquely as they defcend, the lower part of the 
mufcle following that rough line which leads to the con- 
dyle, and the laft fibres of all are implanted, by a ten- 
don of confiderable length, into the condyle itfelf. This 
adductor magnus makes as it werea flat partition betwixt 
the fore and the back parts of the thigh; and it is about 
three inches above the condyle that the great artery 
paffes betwixt this tendon and the bone perforating the 
triceps, to get from the fore to the back part of the 
thigh, and down into the ham. 

The ufe of all thefe mufcles is entirely the fame, 


making allowance for their various degrees of oblique — 


infertion ; and they muft be very powerful, by the 
great diftance of their origins from the centre of that 
bone which they move, fo that while other mufcles pull 
in a direction very oblique, thefe three heads of the 
triceps muft pull more at right angles, and therefore at 
a more favourable direction. 

CLAW. The opruRATOR EXTERNUS is named after 
the obturator ligament, from which it arifes. The li- 
gament and thé mufcles fhutting up the foramen thy- 
roideum are named OBTURATORS, and it is fometimes 
named ROTATOR FEMORIS EXTRORSUM, from its turn- 
ing the thigh outwards. It arifes from the ramus of the 
ifchium and os pubis, where they form the margins of 
the thyroid hole ; and from the outer furface of the liga- 
ment, which it occupies entirely, leaving only room 
for the obturator veflels and nerves. It is a fhort muf- 
cle; its origin is broad, and its infertion narrow, fo that 
it is of a conical form; for the flefh of its mufcles is 
gathered very foon into around fhort tendon, which 
twifts under the thigh-bone betwixt it and the pelvis ; 
fo that it is ina manner rolled round the thigh-bone, 
being inferted into the root of the great trochanter. It 
pulls the thigh forwards, but is more peculiarly a ro- 
tator 


* 


MUSCLES MOVING THE THIGH-BONE. 297 


tator of the thigh. This mufcle is of the fecond layer, 
and the fucceffion of all the mulcles is this; the upper 
layer confifts of the pfoas and iliacus, where they come 
out from the abdomen, of the pectinalis, and of the 
long head of the triceps; the fecond layer confifts 
of the fhort head of the triceps; and the third layer 
confifts of the obturator externus at the upper part, and 
the triceps magnus, or third head of the triceps, all 
down to the condyle. 

Giutai.— There are three glutezi mu/cles, each 
under the other, and each fmaller than the mufcle 
which covers it. The First, arifing from the back 
part of the ilium, the back of the facrum, and the facro- 
{ciatic ligament, forms the whole hip, and defcends 
fo low as to be inferte into one-third of the length 
of the linea afpera, and into the root of the great tro- 

chanter. : 
_ The seconp arifes from all that portion of the ilium, 
which is before this one, and from the back of the bone, 
and goes down to be inferted into the very top of the 
great trochanter. 

The ruirp arifes from the back of the bone below 
the laft; and it is inferted into the root betwixt the 
apex of the great trochanter and the neck of the 
bone. 

CLXUI. The cLurzus maximus arifes from the 
back of the ilium one half its length; from the joining 
of the ilium and facrum; from all the fpines and irre- 
cularities of the facrum; and from the facro-fciatic. 
ligament. Its thick flefhy fafcicules come in a winding 
and oblique direction down to the thigh-bone; and, 
being gathered into a fiat and pretty broad tendon, it is 
inferted into the root of the trochanter major, and down 
three inches of the linea afpera. This is one of the 
largeft and moft flefhy muicles of the body ; covers all 
the other mufcles ot the hip; forms the contour of 
the hip; pulls the thigh backwards, or the body for- 
wards upon the thigh, when the thigh is fixed: and 
being a wide-fpreading mutcle, which, ima manner, 

furrounds 
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furrounds its joint, its different portions act with dif- 
ferent effeéts ; not only according to their natural direc- 
tion, but according to the accidental pofitions of the 
pelvis with regard to the thigh-bone. 

CXLIV. The cLuT£us Mep1vs or MINor, Is fmaller 
than the former, but like it. It arifes from all the out- 
fide of the ilium not occupied by the glutzus major. 
It, like the other, is a fan-formed mufcle; for its fibres 
converge from its broad origin in all the back of the 
ilium, to form a fhort flat tendon which is inferted into 
the back, or into the very top of the great trochanter. 
It lies in part under the gluteeus maximus; but its chief 


part lies before the gluteus maximus; and as certain 


portions of the mufcle are before the thigh-bone,. there 
are pofitions of the pelvis and thigh-bone in which it will 
pull the thigh forwards, although its proper office is to 


affift the gluteus magnus in pulling the thigh back- | 


wards, and moving it outwards from the body. 


CLXV. The GLUTZUS MINIMUs Is a {mall radiated - 


mufcle, which lies deep, and quite under the former. 
It has, compared with the former, a very naryow origin ; 
for it arifes chiefly from the loweft part of the back of 
the ilium, viz. that part which forms the focket for the 
thigh-bone, and a little higher up, and from the border 
of the fciatic notch. It forms a fhort, flat, and {trong 
tendon, which is fixed under the root of the trochanter 
major, betwixt the trochanter and the neck of the bone: 
fo that thefe mufcles are inferted in this fucceffion ; firft, 
the great gluteus, below the root of the trochanter, 
and into the linea afpera ; the middle glutzus into the 
back and top of the trochanter ; and the fmalleft of the 
glutai is implanted into the roughnefs under the root of 
the trochanter. , 

Gemini. — The gemini are two mufcles, or rather 
one biceps mufcle ; but the heads are fo diftin@, that 
they are reckoned two, and fo much alike, that they are 
named GEMINI. 

CLXVI. The uppermoft, the larger, and ftronger muf- 
cle arifes from the fpinous procefs of the os iichium. 

CLXVII., The 
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CLXVII. The fecond or fmaller head arifes in like 


manner from the tuber ifchii, upon its ball or outer end. 
They are flefhy in their whole length. They meet, and 
unite their tendons at the great trochanter. They are 
inferted firmly along with the following tendon, at the 
root of that procefs. | 

CLXVIIL Vhe pyrirormis, or pyramidalis, comes 
from the hollow of the facrum, runs in the fame 
line with the leffer gluteus, and is inferted with the 
two laft-named mufcles in the root of the great tro- 
chanter. 

Its origin is from the hollow of the facrum, rifing 
from the vertebree of that bone, by three or four {mall 
flefhy digits ; and from the facro-fciatic notch, it runs 
betwixt the glutzeus minor and the gemini, and its round. 
tendon is inferted betwixt them, fomewhat conneéted 
with each. 

The pyriformis, gemini, obturator internus, and qua- 
dratus, form what fome anatomifts have called musculg 
QUADRIGEMINT; and they are fo much alike in infertion 
and ufe, that it would be wafte of time to repeat what 
has been faid of the gemini and obturator. 

This mufcle, the pyriformis, like the others, rolls the 
thigh outwards. Its name is from its fhape. 

CLXIX. The opruRATOR INTERNUS, once named 
MARSUPIALIS, Or BURSALIS, arifes from all the in- 
ternal furface of the obturator ligament, and from all 
the edges of the thyroid hole, from the ilium, ifchium, 
and pubis. Its origin is therefore circular and flefhy. It 
runs along the infide of the os ifchium, turns round 
that bone betwixt the fpinous procefs and the tuber. 
The hollow there is guarded with cartilage, and this 
tendon runs in the hollow, like a pulley round a rope ; 
pafling this, it runs betwixt the two legs of the gemini, 
and its tendon is united to theirs; and the three appear- 
ing almoft like one tendon, are inferted together into 
the root of the trochanter major. Thefe, then, might 
with fome propriety be named one mufcle ; all the three, 
viz. the two gemini mufcles, and the obturator mufcle 
pafling between them, were once accounted as one 


5 mutcle, 
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mufcle, and then it feemed to be a mufcle with two 


bellies, and an intermediate tendon ; and this inter- 
mediate tendon, with two flefhy ends, give it the ap- 
pearance of a purfe, thence named MARSUPIALIS, or 
BURSALIS. 

CLXAX. The guapraTus FEMoRIs, is a thin flat 
mufcle, pafling in a tran{verfe direction betwixt the 
tuber ifchii and the thigh-bone. 

It arifes from the lower and flattened furface of the 
TUBER IsCHII by a fhort tendinous beginning. It goes 
a little obliquely upwaxds and outwards, and is inferted 
into the back of the great trochanter, in that roughnefs 
which is found juft were the trochanter is joined to the 
bone, and goes obliquely betwixt the trochanter major 
and the trochanter minor. 

It rolls the thigh-bone, fo asto turn the toe outwards, 
and pulls it almoft direGily backwards. 


‘The motions of the THicH muft be performed by 
many very ftrong miufcles, as it moves under the 
weight of the whole body; and it feems to be curi- 
oufly contrived, that the mufcles fit for moving the 
thigh forward, fhould, in certain pofitions of the thigh, 
move it backwards; alfo giving an increafe of ftrength 
to that motion of the thigh in’ which moft ftrength is 
required. 

There are but two, or chiefly two points for infer- 
tion;. the trochanter. major and trochanter minor. 
Thefe two points are fo oblique, that no one mufcle, 
nor fet of mufcles, performs any direct motions; for 
they all twift round the bone’s axis, to get at their in- 
fertion. The glutzi, the pyriformis, the gemini, the 
quadratus, the obturator internus, and obturator ex- 
ternus, all bend round the axis of the thigh-bone, to 
reach the TROCHANTER MAJOR. ‘Thefe now may be 
called the abductors of the thigh, to pull it outwards ; 
but we fhould conclude from this direétion, that they 
could not pull the thigh backwards, for the thigh-bone 
would turn on its axis and elude their ation. 

‘The pfoas magnus, the iliacus internus, the petti- 
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nalis, and the triceps, do in the fame manner, go round 
the inner fide of the bone: the two firft to be implanted 
into the trochanter minor, the two latter into the linea 
afpera, juft below it. ‘Thefe are juftly named adductors 
of the thigh: their chief ufe is to draw the thighs to- 
gether, and this is their combined effect: when the 
adduétors a&t by themfelves, they pull the thigh for- 
wards, moving the leg, rolling the thigh-bone, and 
turning the toe out in a graceful ftep ; which is moft pe- 
culiarly the effeét of the peCtinalis and triceps. But when 
we are to finifh the motion, by pulling forward the body, 
which is the fame with pulling back the thigh, it is not 
merely the antagonifts of thefe mufcles, as the elute, 
the gemini, &c. which mult act. Were the glutzei to 
act alone, they would rather turn the thigh upon its 
axis outwards than pull it back ; but the triceps, &c. act 
again in conjunGion with the glutei, &c. and by the 
action of the triceps, the inner trochanter is fixed: the 
further rolling of the thigh is prevented ; the full efed 
is given to the glutei mufcles. When the gluta act, 
they pull the thigh directly backwards, aflifted by the 
“triceps, pectinalis, and others: for now the thigh-bone 
is fo far advanced before the body, that thofe muicles, 
as the triceps which were benders of the thigh in its firft 
pofition, are extenfors when it is advanced a ftep before 
the body; or, perhaps, it will be more explicit to fay, 
that when the thigh is moved one ftep before the body, 
the illacus internus, pfoas magnus, and triceps muicles, 
agree with the gluteei mufcles in bringing the trunk fer- 
wards to follow the limb, and then in fixing and {fliffen- 
ing the trunk upon that limb, till the other thich is 
advanced again a ftep before the body. 


The muscces of the xc, are the moft fimple of all; 
for the knee is a mere hinge, at leaft, it is fo in all our 
ordinary motions, fo that there is no action to be pers 
formed, but thofe of mere flexion and extention, and 
there are only two clafles of mufcles to be deicribed, the 
extenfors and the flexors of the leg. 

2 Bee ee rs £41 1, a 

1. The extensors of the pec. The only mufcles 


which 
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which extend the leg, are thofe four, which may be very 
fairly reckoned a quadriceps extenfor cruris. Indeed 
the French anatomifts. arrange them fo. Sabatier calls 
them the triceps femoris. Thefe mufcles, which all con- 
verge to the patella, and are inferted in it, are, RECTUS 
FEMORIS, — CRURZUS, OF FEMOREUS,— VASTUS EX- 
TERNUS, —- VASTUS INTERNUS. 

And thefe are all implanted by one tendon; becaufe 
the joint being a hinge, bending only in one dire¢tion, 


its mufcles could have given but one motion, however - 


oblique their origin and courfe had been. 
2. The FLExors of the Lec are one on the outfide, 
and four on the infide of the leg; the tendons of the 


outfide being implanted into the upper knob of the 


fibula, and thofe in the-infide, into the rough head of 
the tibia, forming the hamftrings, and extending their 
tendons or aponeurotic expanfions, downwards upon 


the leg. 


INSIDE FLEXORS, 


Sartorius, Gracilis, 
Semitendinolus, Semimembranofus. 


OUTSIDE FLEXOR. 
Biceps. © 


EXTENSORS OF THE LEG. 


CLXXI. The rectus FEMoRIs, fometimes RECTUS 
CRURIS, is fo named from its direction; it arifes by 
two heads. ‘The firft or greater head arifes from the 
lower f{pinous procefs of the ilium by a fhort round 
tendon ; its fecond head is in a different, and fomewhat 
of a curved direction ; for it comes from the edge of 
the acetabulum, and from the capfular ligament. ‘Thefe 
join together, and form a flat tendon of four inches in 
length, which becomes gradually flefhy and larger 
down to its middle, and then again contra€ts towards 
the patella. ‘There is a middle tendinous line, running 


the whole length of the mufcle, efpecially confpicuous 
on 
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on its back part, and towards that central line, all the 
mufcular fibres converge. — 

The rectus is united at the fides to the valli, at the 
back part of the crurzus; and its tendon, along with 
that of the crurzeus, goes to be direétly implanted into 
the rotula or patella. : 

The reétus cruris is the firft of thofe mufcles which 
Sabatier calls the TRICEPS FEMORIS ; they may be more 
properly named the QuaDRICEPS CRURIS. 

This large mafs of mufcle or flefh enwraps the whole 
of the thigh-bone behind as well as before; for, firft, 
the crurus arifes flefhy from all the fore part of the 
bone. The vastus exTernus from the great tro- 
chanter, and all the back part and outer fide of the 
bone; and the vastus INTERNUs arifes, in like man- 
ner, from the leffer trochanter, and all the inner fide of 
the bone, from the trochanter major all round to the 
origin of the crurzeus. 

CLXXIL The cruraus arifes from the fore part 
of the TROCHANTER MINOR, and it continues its origin 
from the fore part of the femur, the whole way down 
to within two inches, or little more, of the patella. 
About three inches from its origin it is joined by the 
VAS'TUS EXTERNUS, which unites with it at the outer 
edge and fore-part; and the vasrus INTERNUS comes 
into it about five inches below its origin, and it joins 
it at the inner edge and fore part. At its lower 
part it is joined to the tendon of the rectus, to form 
_ but one large tendon, which is inferted into the rotula. 

Under the crurzus are fometimes found two little 
mufcles, or rather two little flips of this mufcle, which 
are quite diftinct. They arife on the fore part of the 
thigh-bone, two or three inches above the capfule of 
the joint ; and they are inferted into the capfule on 
each fide of the patella, evidently for the purpofe of 
pulling it up, to prevent its being catched; and when 
thefe two (suBcRuR #1) are not found as diftin@ mut. 
cles, fome fibres of the crurzus {upply their place. 

CLXXIUI. The vastus exrernus is the largeft of 
thefe three mufcles. | 


Its 
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Its origin is, by a pretty thick and ftrong tendon, from 
the lower and fore part of the trochanter major ; and 1t 
continues its origin from the root of the trochanter all 
down the linea afpera, to that rough line which goes to 
the inner tuberofity of the thigh-bone. | 

It touches the end of the crureus about four inches 
below its origin, and continues attached to it the whole 
way down; and then it forms a flat tendon which con- 
neéts itfelf with the tendon of the RECTUS FEMORIS, 
and then embraces, in a femi-circular manner, the 
outfide of the patella. And feveral of the fibres of 
this aponeurofis not only crofs over the rotula, but go 
down over its oppofite fide to glide along the head of 
the tibia, and to be inferted into the inner fide of the 
knee. ‘ 

CLXXIV. The vastus INTERNUS Is neither fo 
large nor fo flefhy as the vasTus EXTERNUS; but it 1s 
exceedingly like it in all other refpects. 

it arifes from the fore part of the trochanter minor, 
juft under the infertion of the pfoas magnus ; and it 
continues its origin from the linea afpera the whole 
way down to the inner condyle, exactly oppofite to the 
origin of the vaftus externus ; they leave juft a chan- 
nel betwixt them. ‘he vaftusinternus, very foon after 
its origin, joins itfelf to the crureus, or middle portion, 
and accompanies it in all its length ; and, at the diftance of 
two inches from the rotula, it unites itfelf with the ten- 
don of the crurzeus at its internal edge; and this tendon 
completes that junction which unites the four mufcles 
into a quadriceps cruris. This vaftus internus defcends 
much lower, ina flefhy form, than the external vaftus 
does, and forms that flefhy cufhion which covers the in- 
ner fide of the knee-joint. Its tendon embraces the ro- 
tula, fomewhat in the fame circolar form with the vaftus 
externus ; and, like the externus, it fends fome fibres 
acrofs the knee-pan, to be inferted in the outer part of 
the head of the tibia. : 

The rectus, and the vAsTUuS EXTERNUS, INs 


TERNUS, and cRuR#us, form one large mafs of flefh, 
which 
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which embraces and enclofes all the thigh-bone ; and 
_ they are fo connected, that the crurzeus cannot be fepa- 
_ fated, and cannot be neatly diftinguifhed. 
The ufe of thefe four mufcles is evident; to extend » 
the leg, and to bend the thigh. on the trunk, or -reci- 
procally to bend the trunk on the thigh. This, or thefe 
two motions alternately, is the common ufe of thefe muf- 
cles, as in walking ; and they are moft peculiarly ufeful 
In running and leaping. | 
After defcribing a large mafs, conjoined in one tendon, | 
and concurring in one fimple ation, it is fuperfluous 
. to fay that its power muft be great. This power muft 
~be {till further encreafed by the rotula, which removes 
the force from the centre, and gives the advantage of a 
pulley, which it really and truly is : without this pulley, 
thefe mufcles could be of no ufe in certain fituations ; 
for inftance, in the recumbent pofture ; for then the ex- 
' tending mufcles, being in the fame line with their bones, 
could have no further power; but the re€tus, by the 
pulley of the rotula, and by its attachment to the bafin, 
raifes the trunk, or at leaft helps the pfoas, the iliacus, 
and the mufcles of the belly. 
The rotula is again attached to the tibia by a ftrong 
ligament, to fuftain the pulling of thefe great mufcles *. 


FLEXORS. OF THE LEG, 


CLXXV. The sarTorius or TAYLOR’S MUSCLE, is 
fo named from its bending the knees, and drawing the 


* Thefe mufcles are in continual ation; for their office is to 
refift the bending of the knee, which would happen by this incum- 
bent weight of the body; fo that the continual fupport of the body 
depends wholly on thefe mufcles.; and. they are the great agents 
in running, leaping, walking, &c. Since by extending the knee 
they raife the weight of the pelvis and trunk, and of all the body, 
they mult be very powerful; and accordingly, when they are 
weighed again{t their antagonift mufcles, we find them greatly to 

exceed, forthe quapriceps, i. e. the rectus, crureus, and vatti, 
will weigh four pounds, while the Bicers, &c. their antagoni{ts, 
weigh but two pounds. ‘his experiment, was often repeated by 
the great Cowper, for Mr. Brown, who was delivering lectures on 
mulcular motion, 
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Pee, 
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legs acrofs. It is the longeft mufcle, and a very beau- 
tiful one ; extends obliquely acrofs the whole length of — 
the thigh, crofling it ike a fillet or garter, about two 
- inches in breadth. a 

It arifes from the upper fpinous procefs of the os ilium, 
by a tendon about half an inch in length; its thin flat 
belly extends obliquely acrofs the thigh, like a ftrap, 
and is inferted into the fame oblique form into the inner 
tubercle of the head of the tibia; its aponeurofis fpreads 
widely, going over the whole joint of the knee, a thin 
fheet of tendon. 

From the oblique pofition of the mufcle, it might in 
action change its place; but it is fo far embraced by the 
fafcia lata, and is tied by fuch adhefions, as to form fome- 
thing like a peculiar fheath of itfelf. 

It turns the thigh like the quadratus gemini, and obtu- 
rator mufcles. It allo bends the leg upon the knee; 
and when the leg does not yield, it bends the thigh 
upon the pubes; or where the thigh is alfo fixed, it 
bends the body forwards ; but in performing that a€tion, 
whence it has its name, it does all thefe: for firft the 
leg and thigh are rolled, then the thigh is raifed,” 
then the leg is bent to draw it acrofs. Though a {mall 
mulcle, yet it is of great power from its origin, and in 
fome degree, its infertion allo, being much removed from — 
the centre of motion. 

CLAXVI. The cracizis, fometimes called rectus 
INTERNUS FEMORIS *, Is a fmall, flat, thin mufcle, in 
its general fhape fomewhat like the fartorius 

It arifes by a flat tendon of two inches in length from 
the os pubes, and near the fymphyfis ; and it pafles imme- 
diately under the integuments down to the knee; it 
pafles by the inner condyle of the knee, in the form 
of a fhort round tendon, and as it bends behind the 
head of the tibia, it is bound down by a bundle’ of 
tendinous fibres, which, crofling it, go to the back part 
of the leg. After pafling the head of the tibia, it turns 


* Gracitis, 1s from its fmallnefs ; rEcTUS INTERNUS, is from. 
its ftraight diredion. 


obliquely 
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obliquely forwards and downwards ; it here runs be. 
hind the tendon of the fartorius, and before that of the 
femitendinofus. It is inferted with the fartorius into the 
fide of the tuberofity, at the top of the tibia. ; 

This mufcle runs alfo in a line fo wide from the 
centre of motion, that its power is very great. It 
ferves chiefly as flexor of the leg: when the leg is 
fixed, it muft by its origin from the pubes, be a flexor 
of the thigh, and an adduorin nearly the fame direce 
tion with the pectineus and triceps ; and it is worth ob» 
ferving, that while the knee is {traight, the fartorius 
and the gracilis cannot bend the knee ; they, on the 
contrary, keep it fteady and firm ; but when the knee 
is bent, they come into ation; for in proportion as 
the mufctles which have made the flexion are con- 
tracted, they are lefs able to contract farther, and there- 
fore it is defirable, that more mufcles fhould come into 
play. | 
_ CLXXVII. The semrrenprnosus is fo named, from 
its lower half being compofed of a {mall round tendon ; 
and as tendon was once mifnamed nerve, this is the 
SEMINERVosus of Winflow, Douglas, and others. 

Its origin is from the tuberofity of the ifchium (along 
with the femimembranofus, and touching the biceps), by 
a fhort thick tendon. It alfo arifes by many oblique 
fafciculi of fibres, from the pofterior portion of its oppo- 
fite mufcle the biceps cruris. This crofs conneétion 
betwixt the two mufcles continues for three inches down 
from the tuber ifchii; it then departs from the biceps, 
goes obliquely inwards, and is flattened and contrasted 
ito a tendon, fix inches from the knee, and getting 
round the head of the tibia, it comes forward to be ine 
ferted into the tuber, at the head of that bone. At this 
place, the tendon grows broad and flat ; it is expanded 
and as it were grafps the inner fide of the knee ; ifs up- 
per edge is joined to the lower edge of tendon of the 
pracilis, fo that the fartorius, gracilis, and femitendj. 
nofus are implanted like one mufcle; and this tendinous 
expanfion feems like a capfule, for enclofing the ear 

on 2 
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of the tibia and femur, and for ftrengthening the knee 


joint. ‘The femitendinofus bends the leg. 

CLK XVIU: The seEmimemBranosus has its name 
from the mufele, which is flat, thick, and flefhy, begin- 
ning and ending with a flattened tendon, fomewhat like 
a membrane, but infinitely thicker and maffier than fuch 
name fhould imply. . | 

It arifes from the tuber ifchii, before the femitendi- 


nofus and biceps. It arifes a broad, thin, and flat ten-. 


don, of about three inches im length. It becomes. 


flefhy and thick in its middle, but it foon becomes 
thinner again, and terminates in a fhort tendon, which, 
liding behind the head of the tibia, is inferted there *. 
This mufele has little connection with any other. It 
lies under, or more particularly fpeaking, on the infide 
of the femitendinofus, and the two together form the 
infner hamftrings. The hamftring mufcles contribute 


alfo teanother motion. Though when extended, the tibia. 


cannot roll, yet when we fit with our knees bent, it cam 
roll flightly ; and fuch rolling is accomplifhed by thefe 


¢ 


mufcles. All thefe mufcles which bend the leg, and. 
which confequently extend the thigh at the fame time, | 


are mufcles of great power, becaufe they arife m one 


common point, the tuber ifchii, and that point is very — 


far diftant from the centre of motion. | 


There is {till one fmall mufele, a flexor of the leg, which 


performs this rotation during the bent ftate of the knee, 
with moft particular power. 

CLXXIX. Fhe muscunus poptirzus, which is fo 
named from its lying in the hanz,, is a {mall triangular 
mufcle, lying acrofs the back part of the knee joint, 
very deep under the hamitrings, and under the mufcles 
of the leg. 


. * 'The two tendons of this mufcle, the membranous tendon at 
the head, and this fmaller one by which it is inferted, fland fo 
obliquely, that the mufcular fibres betwixt them muil be very ob- 
lique ; for the membranous tendon defcends low upon the back 
part or edge, and the tendon of infertion begins high upon the 
fore edge of the mufclee 


Its 
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__ Its origin is from the outer condyle of the thigh-bone, 
and from the back part of the capfule of the joint. Its 
tendon is fhort and thick, but of no great extent. 
it pafles flefhy behind the knee joint; and itis inferted 
broad into a ridge on the back part of the tibia; fo that 
by its fmail origin and broad infertion, it is a fan-like 
‘mulcle, its upper fibres being almoft tranfverfe, and its 
dower fibres nearly perpendicular. Befides bending the 
leg, it is ufeful by pulling afide the capfule to prevent its 
being caught. ; 

CLXXX. The picers cruris, fo named from hav. 

ing two heads, a long and fhort one, lies immediately 
under the ikin, in the back part of the leg, running 
down from the pelvis-to the knee, to form the outer 
hamitring. 
_ It is the fingle flexor on the outfide of the thich. 
Its origin is from the vuter part of the tuber ifchii, by 
a tendon of an inch and a half in length. And this 
tendon is, in its origin, clofely united with that of the 
femitendinofus for two inches, or at leaf the whole 
Jength of the tendon. After a fhort, but very thick 
flefhy belly, it degenerates into a tendon, efpecially on 
dts back part ; and this tendon, which begins above 
the middle of the thigh, is continued the whole way 
down. 

About one-third down the bone is the beginning of 
‘the fecond, or fhort head, which has its origin all the 
way down the linea afpera, to the line above the outer 
condyle of the thigh-bone; and here it is fomewhat 
connected with the origin of the vaftus externus muf 
cle, and the infertion of the glate:ts magnus. The 
tendons of the two heads are joined a little above the 
inner condyle, and go outwards to be inferted into the 
outer part of the head of the fibula, forming the outer 
hamitring. 

Its infertion furrounds the head of the fibula, and a 
fmall portion alfo finks betwixt the bump of the fibula, 
and the inner head of the tibia, to be implanted into 
it alfo. 

» This mufele, like the oppofite ones, ferves for bend- 
ing the leg.. ‘The fhort: head fimply bends the leg. 
i. i The 
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‘The long head affifts the fhort one in bending the leg, 
and is a alfo mufcle of the thigh. } 

The mufcles of the foot are fix ExTENSORS and two 
¥LEXOR MUSCLE. 


EXTENSORS. 

A RO I cf we ° 
GASTROCNEMIUS vel GEMELLUS, lying on the 
PLANTARIS, : 3: 

back part of. 
GASTROCNEMIUS INTERNUS Vel SOLEUS, . 


the leg. 


TIBIALIS POSTICUS, 
PERONEUS LONGUs, 2 on the outfide 
BREVIS, é of the leg. 
The FLEXORS are, 
The TIBIALIS ANTICUS, ‘ lying on the fore- 
The pERONEUS TERTIUS, § part of the leg. 
CLXXXI. The castrocnemivus is aften divided 
into three mufcles, named GASTROCNEMI! or GEMELLL 
But, far from counting thus, we fhould rather favour 
the arrangement of Douglas, who couples this with the 
next mufcle, as forming a quadriceps, or two mulfcles 
joined with two heads each, and he calls it the EXe 
TENSOR SURALIS, | 
The casTRocNEMIUs is the great mufcle of the calf 
of the leg, its two heads are two very large and flefhy 
bellies, which arife from the tubercles of the thigh-bone, 
The inner head is the larger, and arifes by a {trong ten- 
don from the back of the inner condyle, and a little 
way up the rough line; and it has alfo a ftrong adhes 
fion to the capfular ligament of the knee. | 
The outer head is fhorter than this: It arifes, in the 
fame way, from the outer tubercle of the thigh-bone ; 
and the two mufcles meet and run down together, form- 
ing the appearance of a rapha, by the direction of 
their fibres; but the two bellies continue diftiné till 
they meet in the middle of the leg. They are diftiné at} 
their back part, but, at their fore-part, they are cons) 
neéted by a tendinous aponeurofis, or {trong but flat} 
tendon; and the two bellies being about the middle of 
the leg, united firmly, they form a large flat tendon, 
yery broad at its begmning, which unites with that of 
the foleus a little above the ancle, . ¢ 
CLAUXXI, 


. ¢ 
Ne a ee 
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CLXXXIL Soteus. — This name is from its refem- 
blance to the foal fith ; and it is often named GAsTROC- 
NEMIUSINTERNUS. This, like the laft mufcle, has two 
HEADS, which arife from either bone. | 

One head arifes from the bulb of the fibula, and’ 
continues to adhere.to one-fourth of the upper part 
of the bone; another head arifes from about three 
inches of the upper part of the tibia. The firlt of 
thefe heads is large and round ; the fecond is fmaller and 
round; they unite immediately; and a large flefhy 
belly is formed, with ftill a confpicuous divifion betwixt 
the flefh of the two heads. The great tendon begins 
about half-way down the leg, but ftill is intermixed with 
flethy fibres till it approach the heel. A little below 
the middle of the leg, this tendon is united with the 
tendon of the gaftrocnemius, to form the great back 
tendon, named tendo Achillis ; and fometimes, though 
very rarely, chorda magna. 

_ The tendon is large ; it grows fmaller as it approaches 
the heel; when it touches the extremity of the heel-. 
bone, it expands to take a firmer hold. 

In running, walking, leaping, &c. this mufcle, with 
the extenfors of the leg, are the principal agents. The 
external gaftrocnemius has double power ; for arifing 
from the tubercles of the thigh-bone, it is both an ex- 
tenfor of the foot, and a flexor of the leg ; but the 
gaftrocnemius internus is a mere extenfor of the foot, 
and beth together have fuch ftrength, as often to break 
the tendo Achillis. ; 

CLAXXIY. Pranraris. This mufcle is named 
from a miftaken notion of its going to the planta pedis, 
or fole of the foot, to form the plantar aponeurofis, 
like the palmaris of the hand; but, in fad, it does not 
go to the fole, but isa mere extenfor of the*foot, in- 
ferted along with the tendo Achillis. 

This long and flender mufcle is fituated under the 
gaftrocnemius externus. It arifes from the external 
condyle of the femur, wholly flefhy; it alfo has an 
attachment to the eapfular ligament of the joint; after 
an oblique flefhy belly, of about three inches, it forms 


x 4 its 
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its {mall flat tendon. The tendon runs betwixt the inner 
head of the gaftrocnemius and the folzus; and when 
_ the tendo Achillis begins, the tendon of the plantaris — 
attaches itfelf to the inner edge, and fore-part of the 
Achillis tendon; it accompanies it down to the heel, run- 
ning in agroove which feems made to receive it ; and it 
is implanted with the tendo Achillis, into the inner fide 
of the heel bone. It is often wanting. 

The ufe of this mufcle is to truck up the capfule, in 
the great bendings of the knee joint, and to affift the 
gaftrocnemii muicles. ) 
The prron #1 mutcles are thofe which arife from the 
fibula. ‘They are named from their length being dif- — 
ferent ; the PERoN aus longus being as long again as - 
the Brevis, for it is one-half longer in its origin, the — 
one rifing at the head, the other at the middle of the 
bone; and again it is one-half longer at its infertion, — 
going fully round under the foot to the oppofite fide, — 
while the fhorter peronzeus ftops at the fide of the foot — 
to be inferted. arn | 4 

CLXXXIV. The perona#us Loneus is fo named 
from its lying along the fibula. It arifes partly tendinous, 
chiefly flefhy, from the upper knob of the fibula, and 
from the ridge of the bone, down to within three inches 
of the ancle. It has another fmall flip of a head trom 
the upper part of the tibia, above where the fibula joins ; 
it has alfo adhefions to the tendinous partition, which 
feparates this from the EXTENSOR DIGITORUM COMs 
MUNIs and the soLEus. : 

Its tendon begins very high, above the middle of the 
leg, and it continues to receive the flefhy fibres, almoft. 
at right angles in the penniform manner. ‘The tendon 
is concealed down to about or below the middle of 
the leg. Then it is feen immediately under the integu- 
ments, and we can eafily diftinguifh it through the 
fkin, being that acute line or {tring, which runs down 
behind the outer ancle, and which gives fhape to that 
part. 

In paffing the outer ancle it runs down through a 
cartilaginous pulley, or annular ligament, which alfo 

io | 2 tran{mits 


MUSCLES MOVING THE LEG. 313% 


tranfmits the peronzus brevis: it leaves the peronzeus’ 
brevis on the fide of the foot ; and pafling by itfelf ina 
_ groove of the heel-bone, it bends obliquely acrofs the 
arch of the foot, goes quite down to the oppofite fide, 
and is inferted into the metatarfal bone of the great toe, 
and the great cuneiform bone on which it is founded. 
Under the eminence of the os cuBoIpEs, it fuffers great 
friction, fo as to be thickened to a degree of offifica- 
tion, and to refemble a fefamoid bone. It is alfo thick- 
ened in a leffer degree, as it paffes the outer ancle; and 
in all this length, itis tied down by a ftrong ligamentous 
expanfion. 

It is a powerful extenfor of the leg ; it alfo gives that — 
obliquity to the foot, which is fo handfome and natural, 
and ufeful in walking. This mufcle particularly turns 
down to the ground, the inner edge of the foot; fo it 
prefies to the ground the ball of the great toe, and that 
is the part which touches the ground. and which feels 
fore atter long walking, or violent leaping or running: 
It is by that part we pufh, in making a ftep; fo that this 
mufcle is perceived to be continually active in all motions 
of walking, leaping, running, and more particularly 
in dancing. 

CLXXXV. The peronzus BREVIS is like its fellow, 
except in length and infertion. _ Its origin is from the 

ridge of the fibula, beginning about one third down the 
bone, and continuing its adhefion the whole way to the 
ancle. It alfo has adhefions to the tendinous partition 
which is betwixt it, and the common extenfor; fo that 
thefe two mufcles are, by fuch adhefions, very difficult 
to diffect. It is {maller at its origin, but increafes in its 
flefhy belly as it defcends ; and it is flefhy lower down 
than the peronzus longus, It is, like it, a penni- 
form mufcle. The tendons of the two peronzi pafs 
together, by the outer ancle, in the fame ring; but 
the tendons crofs each other; for the peronaus longus 
is in its belly more forward. ‘The brevis lies under 
and behind it, quite covered by it, and yet the ten- 
don of the brevis by creeping under the longus, 
| 3 | i gets 
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gets before it, juft under the outer ancle : and from 
that it runs in a feparate groove, fuperficially upon 
the outer edge of the foot, to be inferted into the metas 
tarial bone of the little toe. In both mufcles, the tendon 
Is upon the outer edge, and begins almoft as high as the 
upper head of each mufcle. This tendon of the pero- 
nzeus brevis is the fhorter one, is {mall where it paffes 
through the pulley, and expands when it reaches its 
infertion, that it may grafp the metatarfal bone firmly. 
‘The tendon of the longer mufcle alfo expands a little, 
and fomewhat in the form of a hand and fingers, taking 
hold of two bones by three little heads. ee? 

This mufcle affifts the former in extending the foot, 
and coincides well in its oblique action with the laft ; 
for as the laft turned down the inner edge of the foot, 
this turns the outer edge upwards, which is exaétly the 
fame motion. 

CLXXXVI. The peronzus TERTIUS isa third muf- 
cle, having its origin from the fibula ; but as its tendon 
pafles before the maleolus externus, and as it is inferted 
into the outfide of the foot, it has a contrary aétion 
to the peronzus longus and peronezus brevis. The pero- 
nzcus tertius lies on the fore-part of the fibula, and rifes 
from the middle of that bone, and down to near its lower 
head. Its tendon does not pafs into the fame fheath with 
the peronzeus longus and brevis, but goes under the an- 
nular ligament on the fore-part of the ankle joint, to be 
inferted into the root of the metatarfal bone, which fuf- 
tains the little toe. The ation of this mufcle balances 
the connection of the tibialis anticus, and the two toge- 
ther bend the foot, that is, bring it to an angle with the leg. 

CLXXXVII. The Tiziauis posTicus is a penniform 
mufcle; its tendon goes round the cartilaginous pulley 
of the inner ancle. 

It is named Tizraxis from its origin, and Posticus 
from its place. 

It arifes from the back part and ridge of the tibia, 
from the oppofite part of the fibula, and from the inter- 
offeous membrane below thefe ; and it continues its at. 

5 tachment 
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tachment to the interoffeous ligament, quite down to 
the ancle. It has alfo ftrong attachments to the fur- 
rounding tendinous partitions. Its fibres are all oblique 
‘and go to the middle tendon, which is in the heart of the 
mufcle. About the middle of the tibia, this tendon 
begins to emerge from the flefhy belly; it grows gra- 
dually fmaller, but ftill continues to receive flefh quite 
down to theancle. It paffes in the groove of the inner 
ancle, and is retained there by fuch a ligament as holds 
the peronei. After pafling the ligament, it expands in 
the hand-like form, to grafp the bones of the tarfus; 
and it is expanded much more than the peronzus, for 
it fends roots down among the bones both of the tarfus 
and metatarfus, fo as to take hold firft on the lower 
rough part of the naviculare in paffing over it. Then it 
is implanted into the two firft metatarfal bones, then into 
the calcaneum, and laftly into the os cuboides ; and where 
it pafles over the os naviculare, it is hardened into a fort 
of fefamoid bone. In fhort it is implanted in the fole 
of the foot by a tendon like a hand, which fends down 
its fingers among the tarfal and metatarfal bones, to take 
the fureft hold. This mufcle pulls the foot m, fo as to 
put the toes together, and, when balanced by the pe- 
ronei, it directly extends the foot. . 
CLXXXVIII. The Tipratis antTicus  crofles 
obliquely the fore-part of the leg. It arifes from the 
fore-part and outfide of the tibia. It begins juft under 
the outer tuber, and continues its adhefion down two- 
thirds of the bone; then the tendon begins to be 
formed: and this mufcle, like almoft all the fmaller 
ones of the leg, adheres to the tendinous partitions, and 
to the fafcia, with which they are covered. ‘The tendon 
begins almeft with the origin of the mufcle, but con- 
tinues covered by the flefh, and not appearing till 
within four inches or fo of the ancle, when it begins to 
pals ier over the leg, and having completed the 
crofling above the ancle, it goes under the annular liga- 
ment in a peculiar ring, it runs along the fide of the 
foot, and is implanted into the os cuneiforme internum, 
and 
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and a {mall production of the tendon goes forward to be 
inferted into the metatarfal bone of the great toe. 

This mulcle turns the great toe towards the leg, and 
when allifted by the peronzeus tertius dire@ly bends the 
foot. 


MUSCLES OF THE TOES. 


; The long mufcles of the toes are juft four, two 
FLEXORS, and two EXTENSOR MUSCLES. ‘The flexor 
mufcles lie upon the tibialis pofticus; or behind, betwixt 
itand the folzus. The extenfor mufcles again lie under 
the tibialis anticus, or at leaft their heads are under it, 
and their bellies only appear from under it, about the 
middle of the leg. 

The flexor tendons follow the tendon of the tibialis 
pofticus, over the pulley of the inner ancle into the hol- 
low of the foot. The tendons of the extenfor mufcles 
keep with that of the tibialis anticus, and crofs over the 
fore-part, or rifing of the ancle, where the tibia is united 
with the aftragalus.,; And in diffection, we muft follow 
thefe in an oppofite order to that in which they are de. 
feribed, for next to the fore-part of the folzus is, 
uit, the FLEXOR POLLICIS; 2dly, the FLEXOR DIGI- 
ToRuM ; and 3dly, the TiBIALIs PosTICUS. 

CLAXXIX. The FLEXor LoNGuUS PoLuicis is {mall 
and pointed at its origin, and arifes. flefhy from three- 
fourths of the fibula, to within an inch of the outer 
ancle, It grows thicker and larger as it defcends, and 
adheres to the tendinous partitions of the tibialis pofticus, 
and of the peronzi. Its tendon can be feen only about 
an inch above the joint of the ancle. It pafles down 
behind the inner ancle, where it is bound in a fort of 
annular ligament. It there paffes under the heel-bone, 
in the arch of the foot, betwixt the bones and:the ab. 
ductor pollicis ; it then glides into the channel made by 
the two heads of the flexor pollicis brevis; it then pafles 
_ betwixt thetwo fefamoid bones at the root of the great toes 


it then goes forward in a fheath, to be inferted into the 
a laft 
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laft bone of the great toe, at which implantation it is 
enlarged. | 

Its office 1s to bend the great toe; but it is alfo con- 
tinually ufeful at every ftep in extending the foot, or 
in keeping the toe firm to the ground, while the gaf- 
trocnemu raife the heel; and therefore we fhould not 
be rafh in cutting away the great toe, for in it confifts 
not the ftrength of the foot only, but of the leg, 

CXC. The FLEXOR LONGUS. DIGITORUM PEDIS 
is named in addition, the pERFORANS, becaufe, like. 
the perforans of the hand, it runs its tendons through 
the {plit tendon of a fmaller mufcle, which is lodged 
in the fole of the foot. It isnamed alfo FLExoR COMMU- 
Nis, although there be lefs reafon here, where there are 
no flexors for the individual toes, than in the hand, where 
there are feparate flexors for the individual fingers. 

It arifes from the back part of the tibia, its whole 
length, that is, from the end of the popliteal mufcle, 
and from the feptum tendinofum, by which it is divided 
from the tibialis anticus, which lies immediately before 
it; and it continues this origin from the tibia down to 
within three inches or fo of the ancle. Its origin is not 
eafily. feparated before from the tibialis pofticus, nor 
behind from the flexor pollicis. 

‘The tendon is not formed till near the ancle,. (within 
two inches of it), and the flefh {till accompanies it quite 
down to the jomt. It croffes the tendon of the tibialis 
poiticus behind the ancle joint, and goes forward in the 
groove of the os calcis, tied down by a fort of capfule, 
or annular ligament. In the arch of the foot, it crofles 
the tendon of the flexor pollicis, from which it receives 
a flip of tendon; and thus the office of either is aflifted 
by the other, and could be wholly fupplied by it ; it then 
pafles over to the middle of the fole, and growing 
flatter and thicker, divides into four flat tendons, 
Thefe go forward, diverging till they arrive at the ends 
of their metatarfal bones; then they emerge from the 
aponeurofis plantaris, along with the common fhort 
flexor. Now both thefe tendons run under a liga. 
mentous fheath, and are included in it under the firft 

and. 
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and fecond bones of the toes; and having perforated 
the fhort flexor oppofite to the fecond joint, they are 
finally inferted into the root of the third or laft bone of 
each toe. Thefe tendons, like the correfponding ones 
of the hand, feem to be flit with a fort of longitudinal 
fiffure. 

The proper ufe of this mufcle is to bend the four 
leffer toes, to bend all their joimts, but more pecu- 
liarly the laft bone ; and alfo to extend the foot, keep- 
ing the point of the toes to the ground, confequently 
affifting the gaftrocnemii, and all the mufcles ufed Itt 
walking, &c. 

CXCI. The massA CARNEA JACOBI SYLVII, oF 
PLANT PEDIS, lies in the fole of the foot; it isa {mall 
body of flefh, naturally connected with the flexor longus. 
The mafia carnea arifes from the lower part of the heel- 
- bone, in two divifions, one (the external one) tendinous, 
the other flefhy. It is, upon the whole, pretty nearly of 
afquare form ; it joins the tendon of the flexor longus, 
before its divifion into tendons for each toe, and by 
the advantage with which it atts in confequence of 
its origin from the heel-bone, it muft be of great affilt- 
ance to the flexor. It is more generally confidered in 
the light of a fupplementary mufcle ; by fome, it is con- 
fidered asa diftin@ mufcle, and by others, as the origin 
and firft beginning of the lumbricales pedis. 

Thus Cowper confiders the maffa carnea, and the 
lumbricales, as one andthe fame: that the mafla carnea 
joins the tendon, covers it with its flefh, continues flefhy 
along the common tendon, till at the bifurcation it allo 
parts along with the four tendons, into four fmall flefhy 
mufcles, which are called lumbricales. 

Albinus, again, paints the mafla carnea diftindtly ter- 
minating at the common: tendon, and the lumbricales 
as arifing diftinct from each of the divided tendons. 

CXCIf. The FLEXOR BREVIS DIGITORUM is alfo 
named the flexor fublimis or perforatus. It arifes from 
the lower part of the heel-bone, or the bump upon which 
we ftand. It arifes by very fhort tendinous fibres, and 
being placed immediately under the plantar a eg 

rolis, 
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rofis, it takes hold of it, and alfo of the tendinous par- 
titions betwixt it, and the two abductors of the fmall 
and of the great toe, which are on either fide of it 
Under the metatarfal bones, it divides itfelf into four 
heads ; their tendons begin earlier upon the fide next 
the foot; they grow round, emerge from betwixt the 
dentations of the plantar aponeurofis; they then pafs 
into the vagina, or fheath of each toe; and on this, 
the firft phalanx, they He over the tendons of the lon 

extenfors. About the root of the firft bone, they divide 
into two little bands, which form a fplit (like the perfo- 
ratus of the fingers) for the paflage of the long tendon. 

Lhe long tendon pafles through it upon the fecond 
joint of the.toe, and immediately after the ‘perforated 
tendon fixes itfelf by the two forks to each fide of the 
fecond bone, or phalanx of the toe. 

Its ule is to bend the firft and fecond joints of the 
toes, but moft peculiarly the fecond. he obliquity 
of the long flexor is exactly balanced by a corref- 
ponding obliquity of the fhort flexor; for the. tendon 
of the long flexor coming round the inner circle, 
runs obliquely outwards to reach the toes, while the 
fhort flexor coming from the heel, which is towards the 
outer edge of the foot, runs in a like degree obliquely 
inwards, and meets the other at an acute angle near 
the toes. 

CXCII. The tumpricaes mult be difle&ed after 
the fhort flexor. They need no defcription, fince the 
exactly correfpond with thofe of the hand. T hey rife, 
like them, in the. forks of the flexor tendons. They, 
like them, pafs through the digitations of the aponeurofis, 
They pafs on to the firft bone of the toes, and, like the 
lumbricales of the hand, creep over the convexity of the 
bone, to be united along with the tendons of the exten. 
fors. ‘heir infertion is always at the fide of the toe 
next the great toe, and their ufe is to bend the firt 
joint of the toes, and to draw them towards the great 
one, making an arch in the foot, and affifting the tranf- 
verfalis pedis. ‘The EXTENSOR BREVIS lies moft fuper- 
ficially upon the fole of the toot, haying its origin from 


the 
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the inner furface of the aponeurofis: The MASsA CAR- 


NEA lies deeper, having no origin but from the tip of the 
heel-bone, and being foon implanted into the tendon 
of the long flexor. The tumBricaves again rife from 
the tendons of the long flexor, beginning juft where the 
maila carnea ends in it; and the LUMBRICALES are the 
flexores primi internodii; the storT FLEXOR MUSCLE, 
the flexor fecundi internodii; the Lonc FLExor, the 
flexor tertii internodii digitorum. | 


EXTENSORS OF THE TOES. 


CXCIV. The EXTENSOR LONGUS DIGITORUM PEDIS 
is very difficult to difleét, from its numerous adhefions. 

It arifes properly from the head of the tibia, at its 
outer and fore-part, juft under the knee; but it has 
alfo {trong adhefions to the inner furface of the fafcia, 
to the tendinous partitions betwixt it and the tibialis 
anticus before and betwixt it, and the peronei behind, 
and alfo to the interofleous ligament, and to the edge 


. of the fibula. Its fmall origin foon becomes thick, and 


is divided even from the beginning very perceptibly 
into three diftin@ portions. Thefe foon form three 
round tendons, which go obliquely inwards, pafs under 
the annular ligament of the ancle, and run in a ring 
of it, peculiar to them and the peronzeus tertius. They 
then traverfe the two bands of the annular ligament, 
upon the fore-part of the foot, and now they change 
their direction a little, and go from within outwards, 
and diverge towards their proper toes. There are 
three portions of mufcle, and four toes to be moved ; 
the firft portion divides its tendon into two, at the 
joint, fo that the firft portion ferves both the firft and 
fecond toe, the fecond the third toe, and the third ferves 
the fourth toe. Here the tendon of the long extenfor 
receives four other tendons; firft, of the interoffei 
externi; fecondly, of the interoffei interni; thirdly, 
of the long flexor; fourthly, of the lumbricales ; and 


thefe form a very large fheath, quite furrounding the - 


toe. 


Thefe 
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Thefe donot only, like other extenfors, extend the 
toes, but alfo, by the divergence of the tendon, expand 
them, or feparate thern one from another. 

CXCV. The EXTENSOR DIGITORUM BREVIS is {0 
connected with the extenfor longus, that it is naturat to 
defcribe them together. | It is placed juft where the 
buckle lies, upon the rifing of the foot, having its 
origin from the heel-bone, and running obliquely in- 
wards. 

Its origin is from the outer fide, and fore part of the 
heel-bone, and alfo from part of the annular ligament. 
It is fmaller where it arifes by a fhort tendon from the 
heel-bone, but it gradually encreafes in fize: it divides 
early into four heads, which are mufcular, and very 
diftinG ; the two inner of which are larger, the two 
outer more flender: each head has already formed an 
oblique tendon under its flefh, which begins to appear 
naked about half way down the metatarfal bones. Thefe 
tendons crofs thofe of the long extenfor, and pafs un- 
der them nearly about the end of the metatarfal bones. 
‘Then one is implanted into the firft bone of the great 
toe, on the infide of the long tendon under which it had 
turned. The fecond, third, and fourth tendons are in. 
ferted into their refpective next toes, and the little toe is 
left without one. ‘The three laft of thefe tendons form 
a fort of flit, the two fides of which pafs along the 
fides of the toes, furrounding the long tendon, fome- 
thing like a perforatus ; fo that the three laft tendons 
are inferted along with the long tendons into the laft 
bone of the toes. 

The obliquity of this fhort mufcle counteraés the 
obliquity of the long ; and it ferves to extend and to 
{pread the toes, and to pull them away from the great 
toe. | 

CXCVI. The exTEeNsor POLLICIS PROPRIUS is a 
very flender mufcle. running from the top of the leg to 
the fecond joint of the great toe. It arifes from the 
fibula, a little below its head, grows tendinous as it 
approaches the foot, then pafling under the annular 
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ligament, and the crofs higament of the foot, 1¢ goes one 
wards to the fecond joint of the toe over the firit. 

The fucceflion in which thefe mufcles lie, under and 
Behind each other, is this: firft, the tibialis anticus, the 
outermoft mufcle, arifes from the fore part of the tibia, 
néareft the fore part of the leg, at the ridge of the tibia 
fecondly, the extenfor pollicis lies immediately behind, 
and under the tibialis anticus: thirdly, the extenfor di- 
gitorum communis lies behind that: and fourthly, the 
peroneus tertius lies behind the common extenfor, like 
a part of that mufcle. 

Thefe extenfor tendons are bound down by crofs 
bands, refembling the annular ligaments of the wriits. 
The general fafcia of the thigh is continued over the 
knee, and down the leg: it is much ftrengthened at 
the knee, where it adheres to each point of bone; it 
defcends very thick and ftrong over the leg, binding 
down and ftrengthening the tibialis anticus and ex- 
tenfor mufcles. The fheath grows thinner towards the 
ancle, but where it paffes over the joint it is fo re- 
markably ftrengthened by its adhefions to the outer and. 
‘nner ancles, that it feems to form two diftnG crofs 
bands, which, going from the point of the outer ancle, 
acrofs the extenfor tendons, to the pomt of the inner 
ancle, forms a {trong crucial ligament, refembling 
the annular ligament of the wrift; fo that this, which 
ss called the CRUCIAL LIGAMENT of the ancle or foot, is 
plainly but a ftrengthening of the common fheath. 

The remaining mufcles in the foot -are the INTER¢ 
ossEI, which, in the foot, are found fingle on the lower 
furfacé or fole, but double, and two headed, upon the 
upper part of the foot. The appucror, FLEXOR, 
and ADDUCTOR POLLICIS, which furround the great 
toe, fomething like thofe of the thumb; and the as- 
puCTOR and FLEXOR MINIMI DIGITI,. furrounding the 
little toe; and there is a fmall flip of mutcle, the 
TRANSVERSALIS PEDIS, which goes acrofs the fole of 
the foot, | 

CXCVIL. The aspucTor: POLLIcIs arifes,. by. very 
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fhort tendinous fibres, from the knob of the os calcis, 
and alfo from a ligament which ftretches from this.knob 
to the fheath which belongs to the tibialis pofticus ; 
and it arifes alfo from the tendinous partition betwixt it 
and the fhort flexor of the toes; and although it forms 
a beginning tendon oppofite to the cuneiform bone, 
the tendon is not naked, till it has reached the middle 
of the long metatarfal bone. It unites with the fhort 
flexor of the fame toe, and is inferted into the firft bone 
or phalanx of the toe at itsroot. Its ufe is to pull afide 
the toe, and at the fame time to bend it a little ; it 
alfo curves the foot itfelf, for a joint, or any loaded part, 
is much better fupported by mufcles than by ligaments ; 
and this arch requires fupport more than almoft any 
other part. 

CXACVII. FLexor BREVIs PoLLIcIs. This mufcle 
zs much fhorter than the laft, and lies betwixt the ape 
pucTor and the appucTor ; it lies immediately upon 
the metatarfal bone. 

Its origin is by a pretty long tendon from the heel 
bone, and from the os CUNEIFORME EXTERNUM, by 
two feparate flips, from the heel-bone, being a full inch 
in length ; it alfo adheres to the membranous partitions 
on either fide of it. It is foon divided into two heads ; 
one goes to the abductor, and the other goes to the 
adductor, to have the tendons inferted with theirs, into 
the root of the firft bone or phalanx. Thefe tendons 
contain the fefamoid bones ; and the parting of the 
two heads makes a channel for the tendon of the long 
flexor to run in. | 

Its ufe is to bend the firft joint of the great toe. 

CXCIX. The appucTor pou.icis is the third and 
laft portion of the mufcle which encircles the great 
‘toe. 

It arifes from the heel-bone, by a tendon as long 
almoft as that which it gives the abdu€tor : It does not 
immediately arife from the heel-bone ; but there is a _ 
ligament extended from the heel-bone to the os cy. 
boides, and it arifes from that ligament : this is the liga. 
ment, under which the tendon of the peroneus longus 
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glides. The adduétoris divided into two flefhy fafcicdlt 
or heads; thefe unite, and going obliquely inwards, are 
‘nferted either into the fefamoid bone, or directly into 
the firft bone of the great toe. 

CC. The TRANSVERSALIS PEDIS extends tran{~ _ 
gerfely acrofs the fole of the foot, at the head of the rne- 
tatarfal bones ;' it is a very fmall mufcle, and refembles 
a good deal the palmaris brevis. 

It arifes from the ligament which connects the bones 
of the tarfus together, and a fmall mufcular belly ts 
formed, which is inferted into the tendon of the abe 
DUCTOR POLEICIS, | | 

Its ufe is faid to be, to make a fort of gutter in the 
foot, by drawing the heads of the metatarfal bones toge- 
ther; but is it not evident, that this is one of many in- 
{tances of mufcles being a more perfect fupport than 
ligaments ?——It is a fupport, having a fort of intelli- 
gence, contracting or relaxing, according to the necef- 
fity or degree of force; indeed, except this ufe, it is 
not eafy to aflign any, for there is very little occafion for 
hollowing the foot in this dire¢tion. | 

CCL The appucror MINimi piciTI, like the ab- 
duétor pollicis, is a pretty long mufcle, but very flender, 
lying on the outer fide of the foot. 

Its origin is from the knob of the heel-bone, and 
from the tendinous feptum, which covers the flexor 
brevis: it forms two fmall tendons in the fame direc- 
tion: one {mall and fhorter tendon is fixed into the 
metatar{al bone, at its root: The other goes forward, 
to be inferted into the root of the firft bone of the toe, 
fo that this mufcle clearly performs both the offices af- 
cribed tothe other flexors. It bends the toe to which it 
belongs, and it extends and {upports the tarfus in walk- 
ing ; and it carries the toe a little outwards, from which 
it has its name. 

CCU: The Flexor BREVIS MINIMI DIGITI Is next, 
and is almoft the fame mufcle in place and office: it 
is an exceedingly {mall mufcle; it juft meafures the 
length of the metatarfal bone, and: arifes from it.. Its 
origin is from the root of the metatarfal bone of the | 

little. | 
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little toe, and from the ligament by which that bone 
is connected with the os cuboides; its fmall belly runs 
the length of that bone, and it is implanted by a 
fhort tendon, into the root of the firft bone of the 
little toe. 

Its ufe is to bend the tee. 

CCHI. The 1nTEROssEI INTERNI are three {mall 
mufcles, feated in the planta pedis, as the interoffei 
manus are in the palm of the hand. TVheir flender 
tendons pafs through the openings of the aponeurofis 
plantaris, and, going on the infide of the toes, are, 
dike the lumbricales, inferted along with the extenfor 
tendons. 

Lhefe pull the toes towards the great toe, bend the 
firft joint, and, extend the fecond and third. 

CCIV. The InTEROsSséI EXTERNI are, like the cor- 
refponding mufcles of the hand, four in number, and 
double-headed, and have been named bicipites. T hey 
rife from the metatarfal bones, on each fide of them: 
each has fome little variety in its origin or courfe; but 
it is far from being worth our while to defcribe each 
individually, as many do: it is fufficient to obferve their 
origin, and that their tendons all meet the tendons of 
the long and fhort extenfors of the LuMBRICALES, and 
of the INTEROSSEI INTERNI, upon the backs of the 
toes ; fo that the whole forms a web, aponeurofis, or 
fheath, which covers the upper part of the toe, and ad- 
heres to its point. 

The office of thefe mufcles is to extend the toes. 

PLANTAR APONEUROSIS.—— The palm and the fole 
are mych expofed, and are {pecially defended by a thick 
tendinous aponeurofis. In the palm, there is the more 
reafon to fufpect expanfion to proceed from the tendon 
of one mulcle, becaufe the tendon of the palmaris is 
inferted into it; yet that is not probable; for the ten- 
don is very flender, and quite unfit for the generation 
of fo broad a fheet of aponeurofis. In the foot, fuch an 
origin is {till lefs probable ; for the plantaris tendon does 
not terminate in the plantar aponeurofis, but is inferted 
into the heel-bone. 
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The plantar aponeurofis arifes moft diftin@ly from 
that part of the tuber of the heel-bone upon which we 
ftand: it is divided into three fheaths. Sabbatier 
makes a middle, external, and internal portion of the 
fame aponeurofis. Albinus alfo defcribes it as three 
diftin@ aponeurofis, one for the middle of the foot; 
one for the abductor of the great toe; and one the 
aponeurofis of the abductor of the little toe; all con- 
nected together only by their edges. Cowper confiders 
it as a general expanfion from the plantaris; and it is 
from this prejudice that the mufcle has its name. 

But its true origin is from that part of the knob of 
ihe heel bone on which we ftand. The middle and 
more pointed tendon arifes from the very point of the 
knob. The inner fafcia arifes from the infide of this; 
and the outer one from the outfide.. And though thus 
divided into three heads, yet the whole origin is from 
the heel-bone. From this point the aponeurofis goes 
forward, expanding till it is as broad as the roots of the 
toes ; fo that the whole has the fhape of a fandal; and 
as it expands, its fibres are fcattered, fo as to have a 
radiated appearance. Accordingly the part neareft the 
heel is thicker, while the broader part is thinner. 

It goes forward like the fole of a fhoe, till having 
approached the heads of the metatarfal bones, it is di- 
vided into five heads, correfponding with the five 
knobs; and each of thefe heads again fubdivides itfelf 
_ into’ two bands, which, paffing on each fide of the heads 
of the metatarfal bones, is fixed into the fides, fo as to 
leave room for the pafling of the tendons, and nerves, 
and arteries." ' SES eee aS eee eee 
“Now this middle aponeurofis fends down a deep 
{trong partition one each fide of it; which is the beft 
reafon that I know for making thefe’ three diftiné 
aponeurofis ; for by thefe perpendicular partitions, the 
hollow of the foot is feparated into three diftin@ cham- 
bers: under the middle one are concealed the’ ten- 
dons of the long flexors, with the lumbricales and 
fhort flexor mufcles: under the outer one the flexor 
and abductor of the little toe: and under the inner 
sn CG oes Aad one 
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sone the adductor, flexor, and the abdutors of the 
great toe. 

The ufes of this great and very {trong aponeurofis 
are: that it protects all the parts, the blood veffels, 
mufcles, and nerves that lie under it: that it fupports the 
arch of the foot, both in ftanding and in motion, pafling 
from heel to toe like a bow-{tring acrofs its arch: that 
at binds down the mufcles, and confequently fupports 
and affifts them in their {trong actions: that it gives 
origin, or part of their origin, to many .of the mufcles ; 
which, ‘by their frequent and irregular adhefion to it, 
are very difficult to diffect : that it forms openings or 
xIngs, in which the tendons of the other mufcles pafs. 


CHAP. 1X. 
OF THE MUSCULAR POWER. 


yy eat contractile power which refides in the mufcular 
or living fibre is a phenomenon the moft wonder- 
ful and perplexing of all. When we cannot reach the 
true point, the mind too often condefcends to the moft 
trifling purfuits: and fo, when the older phyfiologifts 
could not underftand the intrinfic mature of this muf- 
cular power, they endeavoured to difcover the fize, the 
colour, and other external properties of the fibre ; fool- 
ifhly defiring to know what, if known, could be of no 
avail. Colour was believed to be effential to the con- 
{titution of a mufcle: but in fowls, in amphibious ani- 
mals, in fifhes, in worms and infects, through all the 
gradations of animals of different fpecies or different 
fizes, the colours of the mufcular fibre change. In 
fifhes and in infeéts, it is entirely whites even in the 
human body, it is not effentially red: the blood which 
makes the fibre red may be wafhed away. Then why 
fhould we define a mufcle by that accidental property 
which it. fo often wants, and of which it may be fo 
| ¥ 4 eafily 
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eafily deprived, while we may define it more truly by 
its contractile power, the only evidence of its nature, 
and its chief diftinGtion in the fyftem ; for the contrac- 
tion of .the iris conftitutes its nature; it Is a mufcle by 
truer marks than by its colour: and, by the fame rule, 
the mufcles of the leaft infect are as perfect as the muf- 
cles of a man. 

Philofophers of the iaft age had been at infinite pains 
to find the ultimate fibre of mufcles, thinking to difcover 
its properties in its form; but they faw juft in propor- 
tion to the glaffes which they ufed, or to their practice 
and {kill in that art, which is now almoft forfaken. 
Some found the fibres to be of one equal fize in all crea- 
tures, however various: others found them proportioned 
to the fize, or age, or ftrength of their fubje& ; but 
even fuch difcrepancies are trivial to thofe which, in one 
of the greateft of thefe minute philofophers, are found 
almoft in the fame page; fometimes affirming the ult- 
mate fibre to be greater or fmaller, according to the 
ftrength of the fubje@t, and again making them of equal 
fize, in the whale and in the infect. 

Others, lefs troubled about the ultimate fize of thefe 
fibres, had conceived notions of their form, which, in 
the credulity of the times, rofe into the importance of 
doétrines, and, from the firft raw conceptions of their 
authors, were finally proved by the microfcope, for- 
footh ; and while one author was drawing his rhom- 
boidal fibres, all conjoined in regular fucceflion, and 
another defcribing them alfo from the microfcope, as 
confifting of fix cylindrical fibres, involved in a fpiral 
one, a third reckoned the fibres‘a fucceffion of {pherical 
bodies: and Cowper thought that he was injecting with 
quickfilver, chains of bells jointed with each other. 
For the honour of the age, thefe vanities are forgotten 
now. And why, indeed, fhould we feek the ‘ultimate 
fibres of the mufcle, or {tudy their forms, when the dif- 
covery could not advance us one fingle {tep in the 
knowledge of its nature or effence ? What avails it that 
we have difcovered (if we have really difcovered) the 
fhape of the particles of the blood; thg wave-like fibres 
bik : within 


OF THE MUSCULAR POWER. 329 


within the fubftance of the nerves ; or the jointed ap. 
pearance in the {maller fibres of mufcles? We do not 
underftand the nature of the blood, the properties of 
the nerves, nor the contraétile power of the mufcles 
at all better by this peculiar form of the internal f{truc- 
ture, than we do by the groffer marks of their external 
form. tots F 

Phyfiologifts have, by a late fenfe of their own weak- 
nels, been at laft humbled to this becoming, but un- 
willing acknowledgement, that this contractility of the 
mufcles is an original endowment of this living matter 
derived from the Creator, imparted in a way which we 
cannot know, and fo attached to the organization of 
the mufcular fibre, that where its organization is de- 
{troyed, this power is loft. We have refigned the 
fearch after a mechanical or phyfical caufe, and feck 
only to learn the properties of this living power, and 
the excitements by which it is moved. To this end 
it is neceflary to define this power, diftinguifhing it 
from thofe feelings or motions which refult from the 
nerves. ‘he vis infita, being that power which be- 
longs to mufcles, is the fource of motion and animal life. 
The vis nervea, being that property which is peculiar to 
nerves, is the feat of feeling, and the caufe of volun- 
tary motion, relating chiefly to the enjoyments and con- 
{cioufnefs of life; for life and motion exift even in 
plants, and in many creatures, which, not having 
nerves, have neither confcioufnefs nor enjoyment, and 
in which the place of feeling is fupplied by a lefs perfeét 
inftinct, by this yis infita, or fome analogous inherent 
power. . 

This irritable power refiding in mufcles, may be 
defined the property by which mufcles feel and re-aét, 
upon certain ftimuli being applied, without that feeling 
being conveyed to the fenforium, without a confciouf- 
nefs of action, without any other natural dependence 
on the fy{tem than that, while certain orders of muf.- 
cles are obedient to their own ftimuli only, as the heart 
to the blood, other orders of the mufcles are ready to 
receive the commands of the will. And above all, fo 
Ans | | little 
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little dependent is this a€tion upon the nerves, that it 
is as perfect in animals which have no nerves, and is 
for atime very perfect in the parts which have been fe- 
vered from the fyftems to which they belonged. ‘This 
power, inherent in the mufcular fibre, belonging to its 
conftitution, and not derived from without, is the _ 
vis infita, or irritability of Haller *, the vis vitalis of 
Goerter, the ofcillation of Boerhaave, and the tonic 
power of Stahl. It is feen in the fpontaneous and tre- 
mulous contraétions of mufcles when lacerated ; as in 
wounds, when cut in operations, when entirely fepa- 
xated from the body; as in experiments upon animals, 
like that tremulous motion which we often feel in 
various parts of the body, without any evident caufe, 
and independent of the will. Even when the body is 
dead to all appearance, and the nervous power gone, 
this contractile power remains; fo that if a body be 
placed in certain attitudes, before it be cold, its mufcles 
will contraét, and it will be fixed in that pofture till the 
organization yields and begins to be diffolved; it is the 
fame inherent power by which a cut mufcle contracts 
and leaves a gap. ‘This is but a faint indication of that 
latent power, which can be eafily excited to the moft 
violent motions, and on which all the ftrength of the 
muicles depends: for the ligaments, tendons, burfe of 
joints, and all thofe parts which have no living power, 
are capable of bearing the fame weight when dead as when 
alive. But fuch is the conneétion betwixt the organi- 
‘zation of a mufcle and its contractile power, that the 
moment it dies its power is gone 5 and the mufcle which 
could lift a hundred pounds while alive, cannot bear the 
weight of a few pounds when dead. ‘This latent power 


* The irritability of a mufcle is, perhaps, more properly the 
vis infita, or inherent power called into immediate action, by the 
prefence of ftimuli; and as for the names of Tonic Power, Vital 
Power, and the reft, the terms are quite undefined, and.may, 
perhaps, have referred rather to the combined effect of all 
the powers of life, and of all the properties of inanimate mate 
‘ter, of nervous fympathy, elafticity, and of mufcular power 
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combined. 
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may be brought into full action by various ftimuli. 
The latent power itfelf is called vis infita, the ating 
power put into ation, or the proof of the vis infita, 
upon applying ftimuli, is called the irritability of muf- 
cles. ‘This irritability is fo far independent of nerves, 
and fo little conneé&ted with feeling, which is the pro- 
vince of the nerves, that upon ftimulating any mufcle by 
touching it with a cauftic, or irntating with a fharp 
point, or driving the electric {park through it, or ex- 
citing with the metallic conductors, as of filver and 
zinc *, the mufcle inftantly contracts ; although the 
nerve of that mufcle be tied, although the nerve be cut 
fo as to feparate the mufcle entirely from all connection 
with the fyftem, although the mufcle itfelf be feparated 
from the body, although the creature upon which the 
experiment is performed, may have loft all fenfe of 
feeling, and have beeen long apparently dead. Thus, a 
mufcle cut from the limb, trembles and palpitates for 
long after ; the heart feparated from the body contracts 
when irritated ; the bowels, when torn from the body, 
continue their periftaltic motion, fo as to roll upon 
the table, ceafing to anfwer to ftimuli only when they 
become {tiff and cold ; and too often in the human 
body, the vis infita lofes the exciting power of the 
nerves, and then palfy enfues ; or, lofing all the gover- 
nance of the nerves, the vis infita, ating without this 
regulating power, falls into partial and general convul- 
fions. Even in vegetables, as in the fenfitive plant, this 
contractile power lives. Thence comes the diftinétion 
betwixt the irritability of mufcles and the fenfibility 
of nerves; for the iritability of mufcles furvives the 
animal, as when it is active after death ; furvives the 
life of the part, or the feelings of the whole fyftem, as 
in univerfal palfy, where the vital motions continue en- 
tire and ‘perfeét, and where the mufcles, though not 
obedient to the will, are fubject to irregular and violent 


* See a moft ingenious differtation by my pupil. Mr. Fowler, 
the firft writer in this country, on this very interefting novelty, 
where the operations of this new excitement are explained. 
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actions ; and it furvives the connection with the reft of 
the fyftem, as where animals very tenacious of life are 
cut into parts: but fenfibility, the property of the 
nerves, gives the various modifications of fenfe, as yifion, 
hearing, and the reft; gives alfo the general fenfe of 
pleafure or pain, and makes the fyftem, according to its 
various conditions, feel vigorous and healthy, or weary 
and low. And thus the eye is fenfible, and the fkin is 
fenfible ; but their appointed ftimuli produce no motions 
in thefe parts ; they are fenfible, but not irntable. The 
heart, the inteftines, the urinary bladder, and all the 
mufcles of voluntary motion, anfwer to ftimuli with a 
quick and forcible contraction; and yet they hardly 
feel the ftimuli by which thefe contractions are pro- 
duced, or at leaft they do not convey that feeling to the 
brain. There is no confcioufzefs of prefent ftimulus 
in thofe parts which are called into action by the im- 
pulfe of the nerves, and at the command of the will: 
fo that mufcular parts have all the-irritability of the 
fyftem, with but little feeling, and that little owing to 
the nerves which enter into their fubftance ; while 
nerves have all the fenfibility of the fyftem, but no 
motion. 

The vis tnsiTa is a power that is in continual force, 
preferving the parts ready for their proper ftimuli, what- 
ever thefe may be: one fet obeying their own peculiar 
ftimuli chiefly, while others are obedient to the nervous 
power, and the influence of the will. The heart is 
{timulated by the quantity or quality of its blood; the 
ftomach by the prefence of food ; the inteftines by their 
contents : the urine ftimulates the bladder; the vene- 
real appetite ftimulates the genital fyftem ; the foetus 
{timulates the womb; and the voluntary mufcles (if we 
may be allowed to guefs at a thing fo little known), 
are excited by the nerves, and fo are obedient to the 
will; for, to our limited view, the nerves feem to be 
the fole meffengers of thefe commands, and any {timulus 
to the nerves moves the mufcles like the commands of 
the will. The abfence of the due ftimulus to each, or 
the prefence of the ordinary ftimuli in too great power, 

| will 
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will excite enormous and irregular motions, as fulnefs of 
blood in the heart, poifons in the {tomach, acrimonies in 
the inteftinal canal, or the paflions of anger or fear in 
the fyftem of the voluntary mufcles. The due ftimuli 
preferve their right tone and action; but thefe violent 
tiimuli hurt their irritability, or moving power ; the 
heart acts weakly after fevers; the appetite is languid 
after debauch ; the limbs are weakened by labour ;. 
and the whole fyftem is ruined by excefs. Thus, the 
functions by which the fyftem lives, the heart, the 
Stomach, the bowels, and the womb, the various forts 
of veffels by which the fluids are conveyed, are pro- 
vidently removed from the influence of the will; for 
thefe are the machines of the fyftem, whofe motions 
could not ftop, muft not be interrupted, nor lowered, 
nor railed, but muft move and ad according to the 
needs of the fyftem. Not left to the irregularities or 
carelefinefs of voluntary motions, they are governed 
each by its own peculiar f{timulus, and aét in a conti- 
nued and equal courfe. 

‘Thus, there are in the body two living powers, which 
are as caufe and effet in all the motions of our fyftem. 
‘The nerves ftand as an intermedium betwixt all exter- 
nal objects and our general fenfe; by the impreffions 
through thefe come pleafure and pain, and all the 
motives to action; by the will, returned through the 
nerves, all voluntary motions enfue. ‘Thus, are the 
nerves, aS internuncil, betwixt the external impreflion 
and the moving power. But nerves were never known 
to move under the influence of ftimuli; the moving 
power is another property of a difting part of our body, 
having its own arrangement of particles, and its own 
peculiar form. All motion then proceeds from the 
joint operation of either power; the nerves convey. the 
impreffions, while the mufcles contain the power; 
and itis here, as i other natural effects, the external, 
caufe changes, while the inherent property, the fubjeét 
of its operation remains the fame. ‘The nervous power 
is the regulator of the fyftem 5. it is the property tuited 

to 
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to all the fupports of life, upon which they act, and 
by which they maintain their power over our body; 
but is fubject to continual changing : it rifes and it falls, 
is perfe& or low ; but the energy of the mufcle, which 
is to anfwer to this power, remains ever the fame, while 
its oganization remains : the nervous power is exhaufted 
and languid ; but the mufcular power is always perfeét, 
always ready for the excitement of ftimuli; or for the 
commands of the will. | 

There is (if we may be allowed any expreflion fo 
-loofe and indefinite) the will of the fyftem, and the 
will of the mind; it is the will of the fyftem, that, 
through the medium of nerves of wide fympathy and 
confent, governs and leads in harmony all the confent- 
ing functions of the body, and lowers and raifes their 
powers, according to the weaknefs or f{trength, or full- 
nefs or wants of the body; while the will of the mind 
commands thofe voluntary motions, which it is its 
choice to perform. So natural feems that notion 
which has long prevailed, of an archzeus, or prefiding 
fpirit, which, like a latent inftinGt, regulates and’ pre- 
ferves the fy{tem, prompts to what is right, and creates 
an averfion to what 1s wrong, and raifes or allays the 
aétions of the vital organs, preferving the fyftem in 
health, and ftriving again{ft difeafe. The voluntar 
mufcles are put under the command of the will, while 
the involuntary mufcles, by which the vital organs 
move, are infulated and mechanical, and depend lefs 
on our {piritual part: for life and exiftence depend lefs 
on feeling, or that which is allied to our fpiritual part, 
and more on the irritable and moving power ; and it 
was fit that this irritable power fhould be divided from 
our feelings and our will which are irregular and tran- 
fitory, and apt rather to derange than to preferve the 
fyftem. 
, How this divifion is accomplifhed, we do not know 
in any furer way ; but we fee that the heart, the lungs, 
the ftomach, and the inteftines, have a proportion of 
nerves, fo much lower than the mufcles of voluntary 

motion, 
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motion, that their very exiftence has been denied. Yet 
there are nerves proper to the vital parts: the phrenic 
nerve goes to the diaphragm ; the par vagum to the 
heart, lungs, and ftomach ; the fymphathetic nerve to 
the heart, to the inteftines and other vifcera of the abdo- 
mien : thefe nerves are appropriated and diftingét. Now, 
this queftion occurs : if the irritable power be in thefe 
organs, if they be endowed with the quality of feeling 
their own peculiar ftimuli, and anfwering to their impulfes, 
what need is there for nerves? but they alfo have their 
nerves, that they may not want fome living connection 
with that fyftem to which they belong: that they may 
flourifh in its health, and languifh in its difeafes; that 
they may act according to the needs, and be fubjec&t 
to the will of the fyftem; that the grand movers of 
the mechanical fyftem may be affected in their turns 
by the fpiritual part, and thus the digeftion, the circu- 
lation, the venereal appetite, and every vital power, 
are languid and deprefled, or lively and perfect, accord- 
ing to the conditions of the whole: and how thefe 
funtions are moved by anger, or joy, or fear, needs 
not be told. But the vital functions alfo lofe their 
action : ‘* The heart acts weakly after fevers ; the ap- 
petite is languid after a debauch ; the limbs are weak- 
ened by labour; and the whole fyf{tem is ruined by 
excefs.”” Thefe organs have lefs dependence on nerves, 
and fo fufpicions arife, that the irritable power, the very 
bafis of life, may alfo fail; but how fhould it fail ? 
If the motions of our fyftem ceafe, it muft be either 
from the incapacity of the mufcles, or from the lofs. of 
exciting power in the nerves. ‘The nerves are liable to 
change, but the mufcle retains its power till its organi- 
zation be deftroyed. When the irritable power of a 
mufcle ceafes, when the heart, for inftance, begins to 
fail, whence can that lofs arife? Its power is not me- 
chanically exhaufted, elfe from what fource could. it 
ever be renewed ? It is not from any injury to its nerves 3 
for the heart, when cut out from the body, may be 
wearied out with conftant ftimuli, till it ceafe to act; and 

it 
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it will recover by reft, without communication witk 
the nerves: but it is perhaps fuch a derangement a$ 
happens in a {pring, which, being long bent, lofes of 
its elaftic power: the arrangement of its particles fuf- 
fers by ftraining ; they are compofed by reft: and if the 
elaftic power be thus reftored in an inanimate fpring, 
much more fhould the contractile power recover by reft 
in the mufcular fibres of a living fyftem. . 
The vis INsITA cannot be wearied nor exhautted ; 
fo the heart is unwearied in its function, or if languid 
or too violent in its actions, that muft be from the 
power of {timulus being lowered or increafed, not from 
any change on the inherent power. ‘The voluntary 
mufcles alfo are unwearied; and fo, after great fatigue, 
we are fenfible of cramps and irregular contra¢tions, 
fhowing that they are ftill a€tive, but more loofely go- 
verned by the nerves, and not fo fully under the coni- 
mand of the will. But the Nervous sysTEM is more 
fubject to wearinefs and to decay: the fenfes become 
tired; the feelings of the fyftem are exhaufted. It is 
from this failing of the nervous power, that violent ex- 
ertions bring fatigue and pain: from this alfo that we 
need the refrefhment of fleep; but during fleep the 
heart, and all the wnvoluntary mufcles, unwearied in 
their functions, proceed ftill in the fame regular and or- 
derly courfe. 
This irritability, or inherent power, not only keeps 
the mufcles ready, each for its peculiar ftimulus, but 
preferves a balance over the whole fy{tem of the muf- 
cles. We know that mufcles maintain a conftant adtion, 
independent of the nerves. The mufcles of one fide 
balance the oppofite mufcles: and if the mufcles of one 
fide be relaxed by palfy, the attion of the oppofite 
mufcles inftantly appears : or if a limb be luxated, and 
its mufcles difplaced, they perfevere in a violent and 
fpafmodic action, till they be reftored each to its place. 
Have we not reafon to believe, that_1f mufcles were 
abfolutely and entirely quiefcent, they could not be fo 
inftantancoufly called into ation ; but that by this con- 
| tinual 
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tinual tenfion or tone, they more readily follow’ the 
commands of the will: that by this leffer tenfion, they 
are prepared for greater ation, and inclined to harmo- 
nize; for if all the mufcles were quiefcent, and one 
fuddenly moved by the will, its antagonift would rife 
into undue action, and the co-operating or aflifting muf- 
cles would be unprepared. Whereas, by this continual 
tenfion of all the mufcles, one fet is oppofed to another, 
is confenting with it, and is readyeto co-operate with it, 
or to oppofe it in the due degree: the mind has but to 
incline the power towards one fet, and immediate and 
orderly motions enfue. 

The NERVOUS INFLUENCE, again, is as a mere ftimu- 
lus to the voluntary mufcles, as blood is to the heart, or 
‘the foetus, or any foreign body to the womb. It lofes 
its influence over the fyftem fafter than the ordinary 
powers of life do; and the itritable ftate of the mufcles 
continues long after the voluntary motion, or the power | 
of excitement from the nerves is gone: for when we 
die flowly, this inherent power is exhaufted in the {trug- 
gles for life. If, while in perfeét health, we are killed 
by a fudden blow, the irritable power of the mutf- 
cles furvives the nervous fy{tem many hours or days, 
‘and the flefh trembles, and the abforbents continue to 
abforb ; and often, as after fuffocation, we can, by 
operating upon this poor remains of life, reftore the 
circulation, re-animate the nervous fyftem, and recover 
that lite, which feemed to have entirely left the body ; 
and thus, the nervous influence, which feemed to ani- 
mate the fyftem, and to be the prime mover and fource 
of life, owes its reftoration to that, which was thought 
to be but a fecondary power. It is this remains of 
contractile power which fixes the dead body in what- 
ever pofture it is placed: it is this remains of irritabi- 
lity, which preferves frefhnefs in the animal which 
feemed dead, but which is really dying ftill: for the 
moment this lingering portion of life is gone, the 
body diffolves, and falls down; and fo we judge of 
frefhnefs, by the rigidity of the fleth, and forefee ap- 
proachiig puirefaction, by its becoming foft. There 
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is no putrefaétion in creatures fuddenly killed, as it 
the accidents which happen to man, or in killing ani- 
mals by a fudden blow; in thefe the body continues 
frefh and fufceptible of ftimuli long after death: but if 
this inherent power, this irritable nature of the fibre, 
be exhaufted before death, or in the moment of death, 
then does the body fall quickly into the condition of dead 
matter, running through thofe changes, which are the 
only true marks of death. The fith, which is allowed. 
to ftruggle till it be dead ; the ox, over-driven before 
it be brought to the flaughter ; the animal killed by 
lightning, which fuddenly explodes (if we may be al 
lowed the expreflion) all the powers of life ; in thefe 
the contractile power is effectually exhaufted ;. no mark 
of irritability remains ; putrefaction comes quickly on: 
and fo in thofe who die of the plague, of poifon, of 
fevers, or of any fudden and violent difeafe, which at 
once extinguithes life in the vulgar fenfe, and robs the 

fyftem of that remnant of life, which the phyfiologift 
could produce to view; in all thefe cafes, the body be- 
comes putrid ina few hours. Ifa body becomes putrid 

fo early in warm climates, it is not merely becaufe putres 
faction is favoured by heat; but it is becaufe heat ex. 
haufts the vital power, and often a part of the body has 
loft its organized power, and is almoft putrid before the 

whole be dead, We find, that we are wrong in this, 
‘that when a body has loft all feeling and motion, we 
‘pronounce it dead; the nerves indeed have ceafed to do 
do their office; all feeling and confciouinels is gone} 

but the mere animal power furvives the nerves, and 

through it the whole fyftem may be recalled into pers 

fect life. 

‘The powers and privileges of the nervous fyftem 
mutt not be ranked too high, nor valued too low: the 

perfect animal feels and moves by the nervous power 5 

but furely its mufcles are actuated by a law of their 
own nature: the heart of the chick begins to move, 
before we dare prefume, that there is any organ for 

diftributing this nervous power. ‘The punctum faliens, 

is the heart of the chick: it is feen beating while the 
body 
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body of the chick is but a rude, unformed, and gela- 
tinous mafs; daily this aGtive centre encreafes in {treneth 
and power; and it has a delicate feeling of ftimuli, 
and it quickly re-aéts, fo as “to fly out into angry 
and perturbed motions,” by the application of a ftimu« 
lus. It is excited by increafed heat, and languifhes 
when cold, till at laft it dies; then it ceafes to aét, but 
itill heat reftores it to life: and is not the proof {tronger 
in the grown animal, when we cut out the heart, which 
an{wers to ftimuli for fome time ; at laft, feems to have 
Its power exhaufted ; it lies dead for fome time, till it 
again recovers its power ? If this power proceeded from 
the nerves, how could it be renewed ? but if it refide in 
the mufcle only, it may have been wearied, and may 
revive ; its organization may have been deranged, and 
may be reftored by reft from {timuli; and its parts may 
be compofed again, refuming their relative fituation, and 
their active arrangement and form ; or though it may 
be infenfible to a ftimulus long applied, it may be itil 
alive, even to a lower ftimulus of another kind; or it 
may awake again to the feeling of that ftimulus, which, 
by being too long applied, had loft its power *, 

Senfibility depends upon the nerves ; motion on the 
muicles: both are equally admirable and infcrutable ; 
the one conducing to all the enjoyments and all the 
fufferings of life, and to the intellectual faculties of man ; 
the other being the chief fupport of animal life, and the 
fource of all the bodily powers. 

As for the MECHANICAL POWERS, by which the con- 
tractions of the mufcular fibre is forwarded or retarded, 


* There is a confideration which is pot attended to: fenfibj- 
lity and contrattility are two difting endowments of the living 
body, the one the property of the nervous matter, the other of 
the mufcular fibre. When a fharp point is thruft into a mutfcle, 
Ht is not the mufcular fibre which feels this injury, but the 
‘mervous matter in intimate diftribution with the proper fibre; 
and we have here, no more than on other occafions, a proof 
of mufcular contraétion being the dire@ refult of a flimulus 
to the mufcular fibre. Senfibility mut recede in a part, before that 
part be capable of receiving excitement, the contraction of the 


miufcle is therefore the conjoint operation of the nerves and muf. - 


Z2 they 
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they are not what they have been believed; for we 


find few circumftances in the origin, infertion, or forms ~ 


of mufcles, to favour their power, but many by which 
their power is abridged. There are certain points, 
where the length of lever gives an encreafe of power. 
The maftoid procefs and the occiput, are as levers for 
the head; the fpines of the vertebra for the back ; 
the olecranon for the arm; and the pifiform bone 
for the hand. The pelvis, and the jutting trochanters 
are as the levers for the thigh; the patella is a lever for 
the leg ; the heel-bone is a lever for the whole foot 5 
and the arch of the footis as a lever for the toes. Thefe 


are not the whole, but they are, perhaps, the chief 


levers in the human body. In all the other implantations 
the mufcle is fixed, not behind the joint, but betwixt 
the joint and the weight that is to be moved. ‘There 1s 
a greater lofs of power, when inferted near to the joint ; 
there is lefs lofs of power, when the tendon is in- 
ferted far from the joint, and though we call fuch infer- 
tion a longer or fhorter lever, there is always fome lofs 
of power, and the true levers im the body are very few ; 
far from providing mechanical forms to encreafe the 
power, nature has provided fuch a quantity of contrac- 


tile power as to compenfate for any lofs of effect: fo, 


in place of increafing the effect of mulcles by levers, 
pulleys, and hinges, there is in almoft every mufcle 
a-great abatement of its force, by the form of the bones 
which it is deftined to move; for mufcles lofe of their 


effect, by their being implanted, not behind the joint, | 


but betwixt the joint and the body to be moved ; by 
the infertion of almoft all mufcles being very oblique, 
with refpeét to the motions which they are to perform, 
fo that half their force is loft upon the immoveable end 


of the bone. Much force is loft by a mufcle pafling: 


‘over many joints : one fet of fibres ina mufcle hinders 
the aétion of adjoining fibres, and every degree of 
contra¢tion takes from that mufcle an equal propor- 
tion of its power. Thus, every where in the hu- 
men body, is power facrificed to the form and_fitnefs 
‘ of the part; that the joints may be {maller than the 


limbs ; that the limbs may be proportioned to the body: 
and. 


= 
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and beautyand conveniencyis gained by the facrifice of that 
power, which is not needed in the fy{tem, fince the wif- 
dom and goodnefs of the Creator has appointed a degree 
of force in the mufcles, more than proportioned to all 
this lofs of the mechanical power. Thofe who will ad- 
mire the ways of Providence, fhould know how to ad- 
mire ! Nature is not feeking to compenfate for want of 
power, by the advantages of pulleys, and levers, and. 
mechanical helps ; nor is it in the forms of the parts, 
that the Infinite Wifdom 1s to be found : for among other 
gifts, fuch a portion of this fpirit is given to man, that 
he has ufed the pulleys, and levers, accelerations of 
motion, and all the mechanical powers that refult from 
it; he has invented valves of infinite variety, each per- 
fect and true, to its particular office; he has anticipated 
all that he has found, in the mechanifm of the human 
body ; but the living power which compenfates for the 
want of levers, which allows every where power to be 
facrificed to the beauty of form, which has ftrength 
in convulfive and violent actions, to break the very 
bones ; this is the act of Infinite Wifdom, on which our 
admiration fhould chiefly dwell. 

It is but the very elements of fo deep a fubject, that 
can be delivered here. I muft proceed to explain thofe 
provifions for eafy motion, which may be confidered as 
belonging to the mufcles and bones, and as preparing us 
for a knowledge of the joints. 


Cade AY Pon Xe 


OF ‘THE TENDONS, LIGAMENTS, BURSA, AND ALL 
THE PARTS WHICH BELONG TO THE BONES OR 
MUSCLES, OR WHICH ENTER INTO THE CONSTI- 
TUTION OF A JOINT. 


HE bones and mutcles themfelves are but the finalleft 
dk part of that beautiful mechanifm by which the 
motions of the human body are performed; for the 

AS parts 


342 ss OF THE TENDONS, 


parts by which the bones are joined to each other, or 
the mufcles fixed into the bones, are fo changed, and 
varied in their fornis, according to the ufes of each part, 
as to give a natural and eafy fhape to the limbs, fecurity 
and firmnefs to their motions, and lubricity and fmooth- 
nefs to the joints by which thefe motions are performed 3 
and this apparatus deferves our attention, not merely 
that we may kuow the forms of thefe joinings, but that 
we may learn fomething of the nature and ules of each 
part, and the various degrees of fenfibility with which 
each is endowed; for, from this kind of ftudy con- 
clufions will arife, which may lead us to the knowledge 
of their difeafes, fuggefting the means of their prevere 
tion and cure. 

There is a difference in the parts of the human body, 
according to the feveral ufes for which they are defign- 
ed; fome are vafcular and foft, others bony and hard ; 
fome fenfible, and very prone to inflammation and dif. 
eafe, others callous and infenfible, having little action 
in their natural ftate, and little pronenefs to difeafe.— 
The greater part of the human body is merely inanimate 
matter, united into a moving and perfect whole, by the 
fyftem of the nerves which abound in each creature, 
according to its wants, and are diftributed in each fyftem 
according to the ufes and funétions of every part. In 
fome places there is fuch a conflux of nerves, as form 
the moft delicate and perfeét fenfe, endowing that part 
with the fulleit life ; while others are left without nerves, 


almoft inanimate and dead, left feeling, where it ought | 


not to be, fhould derange the whole fyftem. : 
The living parts of the fyftem are the mufcles and 
nerves; the mufcles to move the body, and perform its 
offices, each mufcle anfwering to its particular ftimull, 
and mott of them obeying the commands of the will; 
the nerves to feel, to fuffer, and to enjoy, to iffue the 
commands of the will, and to move the mufcles to 
ation: but ftill the mufcles have their own peculiar 


©. kind of life, fuperior to the nerves, and independent of 


them, always aéting, always capable of greater action, 
always ready to receive the impulfe of the nerves. It is 
a power 
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a power which furvives that of the nerves, acting even 
when fevered from the general fyftem ; and ating often 
on the living body, without the impulfe of the nerves, 
and fometimes in oppofition to the will. The dead 
matter of the fyftem joins thefe living parts, and per- 
forms for them every fubfervient office, forms coverings 
for the brain, coats for the nerves, fheaths for the mul. 
cles, and tendons, ligaments, and burfa, and all the ap- 
paratus for the joints; unites them into one whole by a 
continued tiffue of cellular fubftance, which, from part 
to part through all its various forms, has no interruption, 
aud fuffers no change, but {till preferves its own inani- 
mate nature, while it joins the living parts to each other. 
The tendons, ligaments, periofteum, and burfze, are all 
compofed of this cellular fubftance, which, byits elafticity, 
binds and conneéts the parts, and, by its dead and in- 
fenfible nature, is lefs expofed to difeafe, and is a fitter 
medium of connection for the living fyitem. 


OF THE FORMS OF THE CELLULAR SUBSTANCE. 


Under various modifications and fhapes, the cellular 
fubftance performs moft important offices among the liv- 
ing parts:—1. It forms CELLS over all the body, which 
allow the parts to glide and move eafily, which contain 
the fluid that makes all the motion of parts more eafy 
and free, which {tore up fat to fill the interftices, to fup- 
port the parts in their action, to give a plumpnefs to all 
the body, and to be re-abforbed for the needs and ufes of 
the fyftem. ‘his cellular fubftance is peculiarly ufeful 
to the mufeles, dives in among them, keeps their fibres 
at fuch due diftance, that each may have its action, fup- 
ports and lubricates them; fo that perhaps the difference 
of ftrength, in health and difeafe, depends, at leaft, in 
_ fome degree, upon this fupport. ‘The thinner halitus 

_makes the-play of the fibres eafy and free; and the fat 
not only fupports the fibres in their action, but lubricates 
them fo, that a want of it is painful, while a fuper- 
abundance of it incumbers the body. And Haller leems 
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to have believed, that a difeafed increafe of it might not 
only opprefs, but almoft annihilate the mufcular fibre. 
‘2, But it is ftill further eflential to a mufcle, that 
while it moves, it fhould neither be hurt itfelf, nor harm 
the furrounding parts. Therefore, where one mulcle 
moves over another mufcle, foft flefh upon foft flefh like 
itfelf, there can be no hurtful friGtion, and the cellular 
fubftance is loofe and natural, preferving its common 
form. But where tendons rub upon tendons, or bones 


upon bones, or where tendons rub upon mufcles, or 


upon each other, fome defence is needed, and the cel- 
cular fubftance afflumes a new form: The cells are run 
together into one large cell, with thicker coats, and a 
more copious exudation, fo that, being more liberally 
bedewed with a gelatinous mucus, it prevents the bad 
effects of fri€tion, and is called a BURSA MUCOSA, or 
mucous bag. ‘Thefe mucous bags are placed under 
rubbing tendons, and chiefly about the greater joints ; 


fome are large, and others {mall; their glairy liquor is 


the fame with that which bedews the cellular fubftance, 
or the cavities of the joints; and the provifion of nature 
is fo perfect, that the occafions which require burfz 
feem to form them by fri€tion, out of the common cel- 
lular fubftance. | | 

3. It is often ufeful that an individual mufcle fhould 
be enclofed in a tendinous fheath, to give it ftrength.and 
firmnefs, and to preferve it in its fhape. All mufcles, or 
almoft all mufcles, form for themfelves indjvidual fheaths, 
fuch as are feen enclofing the fupra-fpinatus and infra- 
{pinatus of the fcapula, the biceps humeri, and molt of 
the mufcles of the leg and thigh; but it 1s efpecially 
neceflary that the whole mufcles of the limb fhould be 
enclofed in fome ftronger membrane than the common 
fkin, both to give form to the limb, and ftrength to its 
mufcles, and to keep the individual mufcles in their 
proper places, which otherwife might be luxated and dil- 
placed. And fo the trunk of the body, the arm, the 
thigh, the leg, are bound each with a {trong, {mooth, 
and gliftening fheath, formed out of the cellular fub- 
ftance, condenfed and thickened by continual ee 

| N 
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And this alfo is thicker and ftronger, according to the 
need that there may be for fuch a help; for it 1s weaker. 
over the flat mufcles of the back, or of the abdomen, 
{tronger on the arm, ftronger fliil over the ftrong mufcles 
of the thigh. It is hardly to be diftinguifhed in the 
child ; grows thicker and ftronger as we advance in years 
and in ftreneth, and in the arms of workmen it grows 
particularly thick and ftrong, encreafing in the back, 
fhoulder, or limbs, according to the particular kind of 
labour. Thefe are the membranes which, by enclofing 
the mufcles like fheaths, are called. the vacina, or 
FASCIA of the arm, the leg, the thigh, &c. 

4. TENDONS or ropes were Ley for the mufcles 
could not be implanted thick and flefhy into each bone, 
without a deformity of the limbsyitand efpecially of the 
joints, which would have been not unfhapely only, but 
which muit have abridged them of their motions and 
ufes. Where a mufcle is not implanted direGly into a 
‘bone, tendons are feldom required; and fo there are no 
tendons in the heart, the tongue, the cefophagus, the 
{tomach, inteltines, or bladder. But where tendons pafs 
over benes, or traverfe the joints, their force is concen- 
trated into narrower bounds; and long tendons are 
fixed to the ends of the mufcles, to pull the bones: 
"Thefe tendons were once believed to be but the colleCted 
fibres of mutcles, gathered into a more condenfed form ; 
by which condenfation, their properties of feeling and 
motion were loft, while they became hard, white, and 
gliftening ; and it was believed, that parts which were 
fiefhy in the child, became tendinous in the adult. But 
we know by the microfcope, that the tendon is not truely 
continued from the flefh; that the fibres of the tendon, 
and of the flefh, are Hos in the fame line, the fibres of 
all penniform mufcles running into their tendon, in a 
direction more. or lefs oblique; and good anatomilts 
have been able to feparate the tendon from the flefh, 
without any violence, and with the blunte(t khiveeos 
Mufcles are irritable, and have nerves ; tendons are quite 
dead, have no vifible nerves, have neither feeling nor 
motion, nor any endowment by which we fhould believe 

them 
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them to be allied to the living parts of the fyftem; and 
_many tendons, as the expanfion of the palmaris, may be 
unravelled into mere Cellular fubftance. 

5. The periosteum is merely a condenfation of the 
common cellular fub{ftance, formed in fucceflive layers : 
and the tendons are of the fubftance of the periofteum ; 
they mix with the periofteum, and are implanted into it. 
In diffleling a child, we tear up the periofteum along 
with tendons, and without hurting the bones; but in 
procefs of time, the periofteum, and confequently the 
tendons, are infeparably fixed to the bones. The periof- 
teum tendons, fafcize, arid burfee “ aenge are all of one 
fubftance, and of one common nature; they are various 
modifications of that dead matter, seat having but 
little vaicularity, and @o feeling, and hardly any difpofi- 
tion to difeafe, is the fitteft for its ofice, and bears the 
rougheft ufage in our experiments, and the moit violent 
fhocks in the motions of the body, without any figns of 
feeling, and without falling into difeafe. 

6. Thefe tendons muft be bound firmly down, for if 
they were to rife from the bones, during the adtions of 
the muicles to which they belong, the effect of contrac- 
tion would be loft, and they would diforder the joint, 
flarting out in a freight line from bone to bone, like a 
bow-{tring over the arch of a bow. ‘The fame inanimate 
fubfiance {till performs this office alfo; for the tendons 
of one mufcle often fplit to form a fheath or ring for the 
next, or their tendons, after taking hold, of the bone, 
fpread their expanfion out over all the bone, fo as to 
form an entire fheath for the finger and toe; or there 
is a wide groove in the bone which receives the tendons, 
and it is lined with a cartilage, and with a lubricated 
membrane; the membrane comes off from the lips of 
the groove, or from corners or edges of the bone, pafles 
over the tendons, fo. as to form a bridge, or often it 
forms a longer fheath, as in the fingers, or where the 
peronzi mufcles pafs behind the ancle, and thus the 
VAGINA Or SHEATHS of the TENDONS are connected 
with the tendons, periofteum, and other eaters 
of the common cellular membrane. 


7. The 
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| . The periofteum which has run along one bone, 
leaves it at the head, and forming a bag for the joint, 
goes onwards to the next bone. ‘Thus, the periofteum 
of all the bones is one continued membrane, paffing 
from point to point; each bone is tied to the next by its 
own periofteum, and this membrane betwixt the end of 
one bone, and the beginning of the next, is fo thickoned 
into a {trong and hard bag, as -to form the capfule of the 
joint; and the periofteum i is aflifted in performing this 
office, by the tendons, fafcias, burfee, and all that confu- 
fion of cellular fubftance which furrounds the joint. 
The carsuLe of the jornr is then a firm and thick 
bag, which, like a ligament, binds the bones together, 
keeps their heads and proceffes in their right places, 
contains that glairy liquor, with which the heads of 
moving bones are bedewed, and prevents the adjacent 
parts falling inwards, or being catched betwixt the bones, 
in the bendings of the joints. ‘he capfule of every 
joint proceeds from the periofteam, and is ftrengthened 
by the tendons ; it is formed like thele parts, out of the 
cellular membrane; and when a bone is broken, or its 
periofteum deftroyed by any accident or difeale, when a 
tendon {naps acrofs, when a joint is luxated, and the cap- 
fule torn, the injury is foon repaired by a thickening of 
the ettular fubitance round the breach ; and wherever 
a bone being luxated, is left unreduced, a new focket, 
new seieltedin; new ligaments, and new burfe, are 
formed out of the common cellular fubftance; and 
though the tendons may have been torn away from the 
head of the bone, they are fixed again, taking a new 
hold upon the bone. 

8. There are other LIGAMENTS of a Jorn which pre- 
vent its luxation, guarding it at its fides, or round all its 
circle, according to its degree of motion; and thofe 
ligaments are of the fame nature with the firit, or burfal 
ligaments arife like them, from the periofteam chiefly, 
or indeed are truly but a thickening of the burial liga. 
ilent at certain points. 

‘The univerfal connection of thefe parts is now fuffi- 
ciently explained, fince we have followed the feveral 


forms 
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forms of cellular fubftance: 1ft, Clothing the boneg 
with a thick membrane, which, though infenfible, and 
almoft inanimate in its own nature, conveys blood veflels, 
the means of life, to the bones, and is named peri- 
ofteum: e2dly, The fame periofteum, thickened and 
{trengthened by the adhefion of furrounding parts, fo as 
to form the capfules for the joints: 3dly, The tendon 
alfo continued from the pericfteum, and not growing 
from the mufcle, but merely joined to it: 4thly, We fee 
that fmaller tendon, expanded into a thinner tendinous 
fheet, as in the brawn of the leg where the ham-ftrings 
(whofe expanfion firengthens the knee-joint), go down 
over the mufcles of the lex: sthly, We fee the perpen- 
dicular partitions of this fafcia going down among the 
mufcles, and dividing them from each other; and the 
cellular fubftance which lies under the fafcia, and imme- 
diately furrounds the mufcle, cannot be difiinguifhed 
from the inner furface of the fafcia itfelf: 6thiy, And as 
for the burfe, we fee that they are formed wherever 
a tendon rubs over a bone. The upper furface of the 
burla is formed by the tendon which rubs over the 
bone; the lower furface of the fame burfa, is formed by 
the periofteum of the bone which it defends ; the fides 
are formed by the common cellular fubftance. Its cavity 
appears to be merely an enlarged cell; and the burfz 
mucofz, and capfular ligaments, are plainly of one 
and the fame nature; their liquors are the fame, they 
often open into one another naturally, or if not na- 
turally, at leaft it is no difeafe, fince no bad _ effects 
enfue. 

I muft now explain more fully the conftitution and 
nature of all the lefs feeling parts: For what I have faid 


might be thought to imply abfolute infenfibility and 


total exemption from dileafe or pain ; whereas, the fen- 
fibility of tendons, ligaments, burfee, and joints, ftands 
on the fame footing with the feeling of bones: They are 
infenfible in health; not eafily injured; entering flowly 
into difeafe ; but their difeafes are equally dreadful from 
their duration and from their pain: for by inflamma. 
tion, their organization is deranged, their healthy con- 

fiftence 
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fiftence deftroyed, and their fenfibility excited in a dread- 
ful degree. 

‘Phe tendons of animals have been cut or pierced with 
embowelling needles; they have been pinched with 
nippers, and torn and cauterifed ; nm ey have been burnt 
with a lighted flick, while the creatures neither ftruggled 
nor fhrunk from the i irritation, nor ever gave the fmalleft 
fign of pain. Oil of vitriol has been poured upon each 
of the parts belonging to a joint, and a piece of cauttic 
has been dropped into its cavity, but itill no pain enfued ; 
nay, fome have been fo bold, may I not fay fo vicious, 
as to repeat thefe experiments upon the human body, 
pinching: pricking, and burning the tendons of the leg, 
and piercing them with knives, ina poor man, whofe 
condition did not exempt him from this hard treatment ; 
who was ignorant of this injuftice that was done to bitty 
while his cure was protracted, and he was made a 
fpectacle for a whole city. Without fuch cruel and 
inhuman practices, we do not want opportunities of 
- knowing, that, in the human body alfo, the tendons 
and buriz have no acute feeling. When we cut open 
a faicia or tendinous. membrane, there is little pain : 
when (as in amputation) we cut the ragged tendons 
even and neat, there is no pain: when we {nip with our 
{ciflars the ragged tendons of a bruifed finger to cut it 
off, the patient does not feel: when we fee tendons of 
fuppurating fingers lying flat in their theaths, we draw 
them out with our forceps, or touch them with probes, 
without exciting pain. In the old practice of fewing 
tendons, there was fome danger, but no immediate pain : 
when we cut down into the cavity of a joint, itill the 
pain is but flight. In a luxz aticing there is comparatively 
little pain. ‘Phere is no ais when the ligament of the 
patella is broken away trom the tibia, nor when the 
great Achillis tendon is torn. sihere is but little pain 
in the moments of thofe accidents which appear flight 
in the time, but which turn out to be the ed dreadiul 
fprains. Yet, after rupure of the patella, the knee in. 
flames and (wells: after rup ture of the Achillis tendon, 
there is iwelling and so Hlahtiiy ation, with fach adhefion 
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of the parts as makes the patient lame: after the 
flighteft fprain, fuch inflammation fometimes comes on 
as deftroys the joint. There is: but little pain when we 
firft make an opening into any joint; yet it often brings 
on fuch pain and fever, that the patient dies. In fhort, 
every thing confpires to prove, that though in wounds 
of the lefs feeling parts, there is indeed future danger, 
there is no immediate pain. Still there are many acci- 
dents which prove to us, that even in health, the joints 
are not entirely exempted from pain: a {mart ftroke 
on the knuckles, or a blow on the elbow, or a fall 
upon the knee, are not perhaps the pureft inftances of 


fecling in joints ; for fuch blow may have hurt fome 


external nerve; but when a fmall moveable cartilage 
forms within the joint of the knee, though it be fmall 
and very fmooth, and lodged fairly within the cavity 
of the joint, it often gets betwixt the bones, caufin 
inftant lamenefs; the moment it caufes this lamenefs, 
it brings dreadful pains : the pain, the lamenefs, and all 
the feeling of inconveniency fubfide the inftant that 
this cartilage is moved away from betwixt the bones ; 
and the joint continues eafy till this moving cartilage 
chances again to fall in betwixt the heads of the bones. 
Even the pain from a blow upon the knee, for example, 
is plainly within the joint, and is caufed by the force 
with which the patella is ftruck down again{t the ends 
of the bones, what indeed is a fprain, but a general 
violence and twifting of all the parts which compofe the 
joint? ‘Thefe parts are of one common nature, and may 
be arranged and enumerated thus: A joint is ccmpofed 
of the heads of the bones fwelling out into a broader 
articulating furface, and of a thin plate of cartilage, 
which covers and defends the head of each bone; fome- 
times of fmall and moveable cartilages which roll upon 
the bones, and follow all the motions of the joint, and, 
jike fri€tion wheels in machines of human invention, 
abate the bad effects of motion. There are mucous 
glands, or rather mucous bags, which convey a lubrica- 
ting fluid: and there is a burfal ligament which forms 
the purfe of the joint, binds the bones together, con- 
tains 
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tains the fynovia, and prevents the furrounding parts 
from being catched in the joint: There are leffer liga- 
ments on the outfide of this, going along the fides of 
the joint, and pafling from point to point: There are 
great tendons moving over the joint, and burfa, or mu- 
cous bags, which accompany thefe tendons, and prevent 
the violence which their continual rubbing might do to 
the bones. All thefe parts are of one conftitution and 
nature; we cannot fay that they are infenfible, for their 
feeling is only deferred; it is flow, but not the lefs 
fevere. The eye feels the inftant that a mote falls upon 
it; but the fkin does not feel a blifter till it has been 
fome hours applied; the ligaments and joints feel ftill 
lefs in the inftant that any injury is done: but as the in- 
flammation of the blifter excites the feeling, and de- 
ftroys the fabric of the fkin, producing pain and de. 
rangement of its parts, the inflammation of joints, and 
of all the parts belonging to them, breaks up the orga- 
nization of the part, evolves the feeling, and then in 
them alfo comes difeafe and violent pain. They are flow - 
in entering into a¢tion, but, once excited, they continue 
to act with a perfeverance quite unknown in any 
other part of the fyftem. Their mode of action, what- 
ever it may be at the time, is not eafily changed: 
if at reft, they are not eafily moved to action, and 
their exceflive action once begun, is not eafily allayed. 
The difeafes are infinite to which thefe parts are fub- 
je. They are fubje€t to dropfical effufions ; they 
are fubjeét to gelatinous concretions ; they are fubject 
to flight inflammation, to fuppuration, to erofions of 
their cartilages, and to exfoliation of their bones, 
correfponding with the dropfies, fuppurations, and 
mortifications of the fofter and more feeling parts. 
Rheumatifm is an inflammation round the joints, with 
a flighter effufion, which is foon abforbed : Chronic 
rheumatifm is a tedious and flow inflammation, with 
gelatinous effufions round the tendons, and permanent 
{welling and lamenefs of the joints. Gout, in a joint, 
is a high inflammation, with a fecretion of earthy 
matter into its cavity. The inflammation of tendons 
? a A$ 
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is fprain: effufior of gelatinous matter round them is 
ganglion: fuppurations in the tendinous fheaths is 
whitloe: the inflammation of burfz is falfe white 
fwelling, not eafily diftinguifhed from the true: the 


difeafe. of the joint itfelf is either a dropfy, where the 


joint, though emptied by the lancet, is filled up again 
in a few hours, fhowing how continual, and how pro- 
fufe, both the exhalation and abforption of joints 
naturally is: or it is white fwelling, which, next to 
confumption, is the moft dreadful of all {crophulous 
difeafes, which begins by infammation in the joint 
itfelf, is marked by ftiffnefs, weaknefs, lofs of motion, 
and pain; which goes on through all the flages of high 
inflammation, dreadful pain, deftruGion of cartilages, 
enlargement of bones, foetid fappurations and {pontane- 
ous openings of the joints ; which fometimes {tops by an 
effufion of callus and concretion of the bones, forming 
a {tiff joint, but which oftener ends in hedtic. fever, 
diarrhoea, morning fweats, and extreme weaknefs; fo 
that the patient dies, exhaufted with fever and pain. _ 
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BOOK III. 
OF THE JOINTS: 


' CHAP. I. 
JOINTS OF THE HEAD AND TRUNE: 


JOINTS OF THE HEAD AND SPINE. 


LMOST every thing relating to the heads and pro- 
cefles of the bones, and every propofition con- 
cerning the motions which they have to perform, has 
been already explained, anticipating much of the anae 
tomy of the joints: and the principles of motion men- 
tioned in defcribing the bones, fhall form the chief proe 
pofitions on which my defcriptions of joints fhall be are 
ranged, feeking that method chiefly by which the joints 
may be eafily and rapidly explained; for it is a fubje& 
on which volumes might be beftowed, and not in vain. 
We may compare, in the following order, the chief 
motions of the head and trunk. ‘The head is fo placed 
upon the oblique furfaces of the atlas, that it cannot 
turn in circles; but at that joint all the nodding motions 
are performed. ‘The atlas refts fo upon the dentatus, 
that there all the turning motions are performed. The 
_ neck and loins have their vertebrze fo loofely framed, 
with fuch perpendicular procefles and eafy joints, that 
there all the bending motions are performed, while the 
back is fixed, or almoft fixed, by its connection with 
the ribs, and by the obliquity and length of its {pines 5 
and though, upon the whole, the fpine turns many de- 
grees, yet it is with a limited and elaftic motion where 
the whole turning is great, but the movement of each 
~ andividual bone is fmall. ie. 
VOL. I. AA To 
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To fecure thefe motions, we find, 1. The occipital 


condyles reeeived into hollows of the atlas, where the © 


oblique pofition of the condyles fecures the joint, the 
occipital condyles looking outwards, the articulating fur- 
faces of the atlas looking towards each other, the occiput 
fet down betwixt them, fo as to be fecured towards either 
fide, and the obliquity of tke joint bemg fuch withal as 
to prevent the head from turning round. Thefe joints 
of the occiput with the atlas, are, like the greater joints 


of the body, fecured with regular capfules, or bag-like 


ligaments, for each condyle, each rifing from a rough 
furface on the vertebrae, and being fixed into a rough- 
nefs at the root of the condyle. 2. We find a flat mem- 
branous ligament, which extends from the ring of the 
atlas to the ring of the occipital hole, clofing the inter- 
flice betwixt the occiput and the atlas: It1is confounded 
at the fides with the caplules of the articulating pro- 
cefles; is very {trong before; and at the middle fhort 
point of the atlas it feems a diftinct ligament, which 1s 
{trong only at this point, and very lax and membra- 
nous behind *. 3. We find the atlas tied to the dentatus, 
by a more complete order of hhgaments. ‘Thefe are, 1/7, 
(as betwixt the atlas and dentatus) regular capfules, or 
bags, fixing the condyles of one vertebra to the con- 


dyles of the other. 2d/y, A crofs ligament+ which, 


crofling the ring of the firft vertebrae, makes a bridge, 
embraces the neck of the tooth-hke proc¢efs, and ties it 
down in its place. 3d/y, A {fmooth and cartilaginous 
furface all round the root of the tooth-like procels, 
where this tooth of the dentatus turns in the ring of the 
atlas, and is bound by the ligament; and this rolling of 
the atlas upon the axis of the’dentatus is fo fair and 
proper a joint, that it alfo is all included in a capfular 


* This is part of what Winflow called LtGAMENTUM INFUNDI- 
BILIFORME, &@ FUNNEL-LIKE LIGAMENT, joining the firft vertebra 
to the occiput. 

poV ig. Bread tebe TRANSVERSALE, Of TRANSVERSUM; and 
what are calledthe aprEnnices of the TRANSVERSE LIGAMENT, are 
merely its edges, extending upwards and downwards, to be fixed 
into the dentatus, and into the occipital hole, fo as to enclofe the 
sooth-like procets of the dentatusin a capfule. 


ligament, 
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ligament. 4rthly, The point of the tooth-like procefs 
having threaded the ring of the atlas, almoft touches 
the occipital hole; and there another ligament ties it by 
its point to the occipital hole *. Pees | | 

All the other vertebree have another kind of articula- 
tion; to which the occiput, atlas, and dentatus are the 
only exceptions, for their motions are particular, and 
quite different from the reft. The atlas and dentatus 
bend, turn, and roll by conneétions refembling the com: 
mon joints of the body; but the other vertebre are 
united, each by its INTERVERTEBRAL SUBSTANCE, 
to the bones above and below ; they are alfo united by 
their articulating proceifes to each other: each articu- 
lating procefs is held to another by a diftiné capfule 5 
each intervertebral fubftance is fecured, bound down, 
and ftrengthened by ftrong ligaments ; for the interver- 
tebral fubftance, which of itfelf adheres very ftrongly 
to the periofteum, and to the rough focket-like furface 
upon the body of each vertebra, is further fecured by a 
fort of crofs ligament, which go from the rim or edge 
of one vertebra to the edge of the next, over the inter- 
vertebral ‘fubftance ; and fo, by adhering to the inters 
vertebral fubftance, they ftrengthen it. Thefe ligaments 
crofs each other over the interftice betwixt each ver= 
tebra, and are very ftrong. ‘Chey are very regular, 
beautiful, and fhining, and are named INTERVER« 
TEBRAL LIGAMENTS. | | 

The {pine is further fecured by a general ligamentous 
or tendinous expanfion, which goes over the fore-parts 
of all the vertebrz, from top to bottom of the {pine. 
It begins at the fore-part of the atlas ; it almoft paffes 
the body of the dentatus, or is but very flightly attached 
to it. It is at firft pointed, fmall, and round ; it begins 


* There are two flat ligaments which come from about the neck 
er root of the tooth-like procefs, and which. go obliquely upwards, 
to be fixed into the groove juft behind the lip of the occipital hole ; 
but the ligament from the point of the tooth-like procefs is not what. 
it has been fuppofed, a fair round ligament of fome ftrength : there 
is nothing more than a few es fibres of ligament going from 
the point to the occiput, though Euttachius has drawn it round and 
ftrong. 
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to expand upon the third vertebra of the neck, fo-as to” 


cover almoft all its body. It goes down along the bones, 


chiefly on their fore-parts, and is but little obferved on 


their fides. It is weaker in the neck, where there is 
much motion: ftronger in the back, where there is 


none; weaker again in the loins, aed the vertebra’ 


move; but {till on the bodies of all the vertebrae it is 
feen white, fhining, and tendinous. We can diftinguifh 
all along the {pine interruptions and fafciculi, or firmer 
bundles going from piece to piece of the fpine; 
which fafciculi are indeed very feldom continued without 
interruption, further than the length of two or three 
vertebrae ; yet the whole is fo much continued, that it 
is confidered as one uninterrupted fheath, and is called 


the EXTERNAL Or ANTERIOR VAGINA, OF LIGAMENT 


of the sPINE *. 

But ftill the canal of the fpine were left open and 
undefended, rough and dangerous to the {pinal marrow, 
if internal ligaments were not added to thefe. The 
rings of the vertebra are held at a confiderable diftance 
from each other, by the thicknefs of the intervertebral 
fubftance, and by the correfponding length of the 
oblique procefles ; but this {pace is filled up by a ftrong 


flat ligament, which goes from the edge of one ring to: 


the edge of another, and fo extending from the articus 
lating procefies, backwards to the {pinous procefies, they 
fill up all the interftice, complete the canal of the {pi 
nal marrow, and bind the bones together with great 
frength +: ‘Thefe are aflifted in their office of holding 
he vertebrae together, by a continuation of the fame 
ligament, or of a ligamentous membrane connected with 
it, which runs ail ‘the we ay onwards to the ends of the 
ipinous procefles, where they are {trengthened by acci- 


* The LiGAMENTUM COMMUNE ANTERIUS, FASCIA LONGITU- 
DINALIS ANTERIOR, FASODA L IGAMENTOSAy &e. It is from this 
ligament in the loins that the crura diaphragmatis arife, with tendons 
flat and ghitening like the igament itfelf, and hardly to be diftin- 
guithed from it, 

+ They are named the LIGAMENTA SUBFLAVA CRURUM PRO= 
SESSUUM SPINOSORU Me 


dental. 
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‘dental fafciculi *; and in the middle vertebrae of the backs 
but not of thofe of the loins or neck, fimilar ligaments 
are found alfo betwixt the tranfverfe procefles +. 

Next, there is another internal ligament, which is 
not interrupted from bone to bone, but runs along all 
the length of the fpine, within the medullary canal, 
and it correfponds fo with the external vagina, or an- 
terior ligament of the fpine, that it is called the posTE- 
RIOR Or INTERNAL ligament}. It begins at the occt- 
put, lies flat upon the back part of the bodies of the 
vertebrae ; at the interitice of every vertebrae, it {preads 
‘out broad upon the intervertebral fubftance, doing the 
dame office within, that the intervertebral ligaments 
do without. It is broader above; it grows gradually 
narrower towards the loins. Although it is called 
a vagina, or fheath, it does by no means furround 
mor enclofe the fpinal marrow, but is entirely con- 
fined to the covering of the bodies of the vertebra, 
never going beyond the fetting off of the articulating 
furtaces, or the place where the nerves go out. It ad- 
heres firmly to the bones, and does not ‘belong at all to 
the fpinal marrow. It fhould rather be called a liga- 
ment for the bones, than a fheath for the meduaila. The 
anterior ligament prevents {training of the fpine back- 
wards: this one prevents the bending of the {pine too 
much forwards, and. they enclofe “betwixt them the 
bodies of the vertebree; and their intervertebral fub- 
flances. 

‘Lhere is yet a third internal ligament, which belongs 
entirely to the neck; it is called APARATUS LIGAMEN- 
TOSUS COLLI; It begins from. the edge of the occipital 
bone,. defcends in the canal of the vertebrze, is thin and 
flat, and adheres firmly to the body of each vertebra, 


* Thefe are named the MEMBRAN INTERSPINALES, and Lics- 
MENTA APICES sPINARUM. comITANTES. The ligaments which 
tie the points of of the {pines, running from point to poitit, make a long 
ligament, which {tretches down all the {pine. 

+ Called LIGAMENTA PROCESSUUM TRANSVERSORUM, and 
feund only from the fifth te the tenth vertebra of the back. 

t Fascia LIGAMENTOSA POSTICA, FASCIA LONGITUDINALIS 
POSTICA, LIGAMEN TUM COMMUNE POSTERIUS, 
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covering the tooth-like procefs. The irregular fafcicull, 

or bundles of this ligament, {tretch from bone to bone ; 
and the whole of the apparatus ligamentofus extends 
from the edge of the occipital hole to the fourth ver- 
tebra of the neck, where it ends. Its chief ufe is alfo 
as a ligament, merely fixing the head to the neck, The 
dura mater is within thefe, immediately enclofing the 
. Ipinal marrow. The ligaments which I have juft named, 
may be well enough allowed to be “ at once ligaments 
for the bones, and a fheath for the medulla.’ But 
there is no fuch fheath as that called ligamentum infun- 
dibiliforme by Winflow; for either they are peculiar 
and diftiné ligaments for the bones, fuch as I have de- 
icribed, or they belong exclufively to the medulla, as 
the dura mater, which is indeed ftrengthened at certain 
points, into the thicknefs of a ligament; but the only 
_clofe connection of the fpinal marrow with the ligaments 
of the {pine, is juft at the hole of the occipital bone; 
and for a little way down through all the reft of the 
{pine, the conneétion is by the loofeft cellular fubftance, 


OF THE LOWER JAW. 


THE LOWER JAw is, by its natural form, almoft a 
{tri hinge, and the lateral motion in grinding is but 
very fight. ‘Ihe joint is formed by a deep hollow OF 
focket in the temporal bone, by a ridge which ftands juft 
before the proper focket, at the root of the zygomatic 
procels, and by a long {mall head, or condyle, which is 
placed acrofs the long branch, or condyloid procefs of 
the jaw. Thefe form the joint, and the condyle, the 
hollow of the temporal bone, and the root of the ZYL0- 
matic procefs, are all covered with articulating carti- 
Jage. ‘The joint is completed by a capfule of the com. 
mon form, which arifes from the neck of the condyle, 
and which is fo fixed into the temporal bone as to in- 
clude both the proper focket and the root of the ZY L0= 
matic procefs. ‘lhence it is manife(t, that in the mo- 
tions of the jaw, this tran{verfe ridge is required as a 
part of its articulating furface; that the common and 


lefley 
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leffer motions are performed by the condyle moving in 
the deepeft part of its focket; that the larger and wider 
openings of the mouth are performed by fuch depreflion 
of the jaw as makes its condyle mount upon the root of 
the zygomatic procefs. While the luxation of the jaw 
is a ftarting forwards of the condyle, till it is lodged 
quite before and under the zygomatic procefs, and the 
condyle ftanding upon the highe(t ridge, is the dan- 
serous pofition in which luxation is moft eafily pro- 
duced. , 

To render thefe motions very eafy and free, a move- 
able cartilage is interpofed. We find fuch cartilages in 
the joints of the clavicle, wrift, knee, and jaw, becaufe 
the motions are continual and rapid. ‘The moveable 
cartilaze is thin in its centre, and thicker towards ‘its 
edges, by which it rather deepens than fills up the hol- 
Jow of the joint. It correfponds in fhape with the head 
or condyle of the jaw, and with the hollow of the tem. 
poral bone. It moves with every motion of the jaw, 
facilitates the common motions, and prevents luxation ; 
but the joint is {till more ftrongly fecured by the {trength 
of its pteregoid and temporal mufcles, which are inferted 
elofe round the joint, than by any ftrength of its cap- 
fule. It is the mufcles which prevent luxation ; and it 
is their action alfo that makes luaation, when it has 
happened, fo difficult to reduce. 


RIBS. 


Tur ribs have two joints, and a hinge-like motion, 
rifing and falling alternately, as we draw in or let out 
the breath. The two joints of the ribs are thus fecured : 
Firft, the proper head of the ribs being hinged upon the 
intervertebral fubftance, and touching two vertebres, it 
is tied to the bodies of each by a regular capfule; the 
bag is regular, is lubricated within, and is as periect as 
any joint in the body ; it is radiated without, fo as to 
expand pretty broad upon the fides of the vertebrag, and 
has a fort of divifion, as if into two fafciculi, the one 
belonging to the vertebra above, the other to the ver- 
tebra below: they gradually vanifh, and mix with the 

; AA 4 perioiteum 
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periofteum upon the bodies of the vertebre ; thefe are 


named LIGAMENTUM CAPITELLI COSTARUM, as be- 
longing to the little heads of the ribs. | 
- The back of the rib touches the fore-patt of the 
tran{verfe procefs, and is articulated there: confequently 
there is a {mall capfular ligament belonging to this joint 
alfo; but this joint is further fecured, by two fmall li. 
gaments, which come from the tranfverfe procefs of the 
vertebra, and take hold on the neck of the rib: one 
fhort ligament coming from the point of the tranfverfe 
procefs, is behind the rib, and is thence named LIca- 
MENTUM TRANSVERSARIUM EXTERNUM3 another, 
rather longer, comes from the inner face of the tranf 
verfe procefs, goes a little round the neck of the rib, is 
implanted into the lower edge of the rib, and is named 
LIGAMENTUM TRANSVERSARIUM INTERNUM: another 
{mall ligament, exactly oppofite to this, going into the 
neck of the rib, upon its back part, is alfo very regular ; 
and other fubfidiary ligaments from different points, 
afift thefe or fupply their place. fee et 
The ribs are fixed into the fternum by their carti. 
Jages, each of which has a round head, a diftinét focket, 
a regular capfule, and ligaments which expand upon the 
furface of the fternum, much in the fame way that the 
ligamenta capitelli expand upon the bodies of the ver- 
tebra : a tendinous membrane, alfo binds the cartilages 
of the ribs, one to another, ‘crofles over the interttice, 
and fo covers the intercoftal mufcles with a fort of 
fafcia; and the whole furface of the fternum and that of 
he cartilages is covered with this tendinous expanfion, 
which belongs confufedly, to the origitis of the pecto- 
yal mufcles, to the ligaments of the ribs and fternum, 
and to the periofteum of that bone,» * > PT 
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CHAP. IT. 


JOINTS OF THE SHOULDER, ARM, AND HAND. 
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PATE joining of the clavicle with the fLeraum, is the 
hinge upon which the whole arm moves, and is 
the only point by which the arm is conne@ed with the 
trunk: the round button-like head of the clavicle, rolls 
upon the articulating furface of the upper bone of the 
iternum: it isin fuch continual motion, that fome par- 
ticular provifion is required; and accordingly, it has, 
like the condyle of the jaw, afmall moving cartilage, 
which rolls betwixt this head, and the fternum. ‘The 
cartilage is thin, and of a mucous nature; It Is move- 
able in fome degree, yet it is fixed by one edge to the 
head of the clavicle. This joint is enclofed in a ftrong 
capfule, confifting firft of a bag, and then of an outer 
order of fibres, which go out in a radiated form, upon 
the furface of the fternum, like the ligaments of the 
ribs ; and they crofs and cover the fternum, fo that the 
ligaments of the oppofite fides meet; and this meeting 
forms a cord acrofs the upper part of the fternum, 
which is named INTERCLAVICULAR LIGAMENT. Thus 
is the clavicle fixed to the fternum, and another broad 
ligament alfo ties it to the firft rib. 
_ Lhe joining of the clavicle with the fcapula, is by the 
edge of the flat clavicle touching the edge of the acro- 
mion procefles with a narrow, but flat articulating fur. 
face: both furfaces, viz. of the acromion, and of the 
clavicle, are covered with a thin articulating cariilage 
in fome fubje&s a moveable cartilage is alfo tound here: 
it is a regular joint, and is very feldom obliterated ; yet 
its motion, though continual, is not very free; it is 
rather a fhuffling and bending of the {capula upon this 
bone, favouring the play of the other joints : it is fe. 
cured firlt by a capfular ligament, which is in itfelf de- 
licate and thin, but which is ftrengthened by many 
Bake c= liga. 
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ligamentous bands, which pafs (over the capfule) betwixt 
the clavicle and the acromion procefs; the clavicle, as 
it pafles over the point of the coracoid procefs, is tied 
' down to it by ligaments of confiderable {trength ; one 
comes from the roat- of the coracoid procefs to the cla- 
vicle, and is called LIGAMENTUM COMMUNE CONOIDES 3 
another from the point of the coracoid procefs, is im- 
planted into the lower or inner edge of the clavicle, 
and is named LIGAMENTUM COMMUNE TRAPEZOIDES 3 
trapezoid, on account of its {quare form, and commune, 
becaufe it goes from the fcapula to the clavicle ; while 
other igamenis, going from one procefs of the fcapula 
to another, are named proper or peculiar ligaments of 
_ the {capula. Vhe LIGAMENTUM PROPRIUM TRIANGU- 
LARE itretches from the coracoid procefs to the acro- 
sion procefs of the fcapula. The LicAMENTUM SCA- 
EULA PROPRIUM PosTéRtus is of lefs importance, be- 


ing that which completes the notch of the fcapula into a, 


hole, and yives attachment to the omo-hyordeus mufcle, 


SHOULDER JOINT, 


THE SHOULDER is one of the moft beautiful joints, 
loofe and moveable, very free in its motions, but very 
Kable to be difplaced. ‘lo form this joint, the humerus 
has a large round and flattened head ; the cavity of the 
feapnila *, which receives this head, is oval, or triangu- 
lar, {mall and very fhallow; it is eked out with a thick 
cartilaginous border, which encreafes the hollow of the 
focket, but ftillit 1s fo fhallow, that the humerus cannot 
be fo much faid, to be lodged in the glenoid cavity, as 
to be Jaid upon it. Its capfule or bag is very loofe 
and wide, coming from the edges of the glenoid cayity, 
and implanted round the neck of the bone: the joint 
is richly bedewed with mucus, or rather with a mixed 
fecretion, which is partly fecreted by a fimbriated 
organ, confilting of lacunze or bags, the common organ 


* It is called glenoid cavity, from the Greek name of a joint, and 
the name is not abfolutely appropriated to the {capula. P 
or 
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for this fecretion through all the joints, and by a thin- 
ner exudation from thofe extreme arteries, which ter- 
minate, with open mouths, upon the internal furface of 
the bag. | 
By the fhallownels of its focket, and the largenefs of 
its head, by the loofenefs of its capfule, by all the forms 
and circumf{tances of its ftru€ture, the fhoulder is ex- 
ceedingly loofe, and very liable to be difplaced: it has 
this loofe ftruéture, and fuperficial focket, that its mo- 
tions may be free, but feldom is there any great advan- 
tage gained in the human body, without a counterba- 
lance of weaknefs and danger ; and every where in the 
limbs, we obferve that a joint is weak and liable to 
luxation, in proportion.as its motions are free and large. 
Yet the fhoulder joint is not without fome kind of de- 
fence; its focket is fhallow, but it is guarded by the 
largelt projecting procefes in all the body, by the acro- 
mon projecting and ftrengthening it above, and by the 
coracoid procefs within ; its ligament is lax, eafily torn, 
and ufeful rather for confining the fynovia, and keeping 
the headof the fhoulder bone oppofite to its proper cavity, 
than in fecuring the joint by any ftrength it has ; there. 
fore a ligament extends from the coracoid to the acro- 
mion procefs(LIGAMENTUM PROPRIUM TRIANGULARE 
sCAPUL#) which completes the defences of the joint 
above, and at its inner fide. ‘he capfule is perfo. 
rated by the long tendon of the biceps mufcle, and the 
hole by which it enters is called foramen ovale, and on 
each fide of this hole the ligament is much ftrengthened ; 
and there comes alfo trom the point of the acromion 
proceis, an additional ligament, which adheres to the 
capfule : But the circumftance from which the chief 
ftrength of the fhoulder joint is derived, is the infertion 
of the four mufcles which come from the fhoulder blade 
clofe round the head of the bone, fo that they adhere to 
the capfular ligament, pull it up to prevent its being 
checked in the motions of the joint, ftrengthen it by 
their thicknefs, for they are fpread upon it: and the 
contraction of the mufcles hold the humerus in its 
place 3 their total relaxation (as in certain cafes of ya 
Neds 
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nefs) fuffers the humerus to drop away from the fca- 
pula, without any fall or accident, forming what we are 
accuftomed to calla luxation of the humeriis) from an 
internal caufe; and the fhoulder cannot be luxated by 
a fall, without fuch violence as tears up the tendons of 
thefe muitcles. We muft add to this anatomy of the 
joint, that it is furrounded by numbers of burfe or mu- 
cous bags *: one under the tendons of the fubfcapu- 
jaris; one under the fhort head of the sh mufcles 5 
one betwixt the coracoid proceis, and the fhoulder 
‘bone; and one under the acromion procefs of the {ca- 
pula, exceedingly large: and thefe are fo fairly parts 
of the joint, that very eine 6ety they open into it 
with communications, either perfe&tly natural, or at 
leaft, not hurtful, either orioinally exifting, or ‘forded 
by continual friétion. It fhowld alforbe remembered, 
that the long tendinous head of the biceps mulcle comes 
- from the margin of the focket, directly over the ball et 
the os humeri, and through the capfule, by a particular 
hole. 


ELBOW. 


THE ELBOW JoINT is formed by three bones; the 
humerus, radius, and ulna: ‘he ulna bends uacleniards 
and forwards upon the fhoulder bone ; the radius bends 
upon the fhoulder bone along with the ulna; it always 
muft accompany the ulna, but it alfo has a motion of its 
own, rolling in circles 3 its round button-lke head roll- 
ing continually with its edge upon a focket in the ulna, 
and with its flat face v pon the tubercle of the humerus. 
The whole compoles one joint, and is enclofed in one 
caplule 5 the bones « accompany each other in their luxa- 
tions, as well as in ‘their natural motions: the ulna is 
never diflocated without the radius being allo ace 


* Vide Monyro’s tables of the burfe mucofe, where all tl vefe parts 
are reprefented, the knowledge of which 1s fo very ufeful for the 
furgeon. I have opened this great buria under the acromion precefs, 
and let out four pounds of the peculiar mucus and gelatinous lumps, 
with which the difeafed burfx are commonly filled. 

a circumftance 
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a circumftance which is but too little noticed, and, fo 
far as | remember, hardly confidered or known. 

The radius and ulna are united principally by the mn- 
TEROSSEOUS LIGAMENT, which, as it extendsinthe whole 
length of the bones,-has great ftrength. ‘Towards the 
elbow this ligament is deficient for a fpace, and it is 
perforated by veflels. The cHorpa TRANSVERSALIS 
cuBITI is an oblique flip of ligament which paffes from 
the tubercle of the ulna obliquely downwards and acrofs 
to the radius. 1 a 


LIGAMENTS OF THE ELBOW. JOINT. 


The general capsue arifes from the humerus, from 
both the tubercles, and all round the two hollows which 
receive the olecranon and coronoid proceffes of the ulna ; 
it is implanted again into the tip of the olecranon, and 
all round that figmoid cavity which receives the lower 
end of the humerus, and all round the edge of the co- 
ronary procefs. It is alfo fixed round the neck of the 
radius ; it comprehends, in one bag, the humerus, ra- 
dius, and ulna; and unites them into one joint, per- 
forming two motions, viz. flexion and extenfion by the 
ulna, and rolling by the radius; the joint is lubricated 
by mucus * and by fat, which is found chiefly about the 
olecranon: and that the bones may be further fecured, 
additional ligaments are {pread out upon them, which 
are all without the common capfule of the joint lying 
upon it, and flrengthening it at the neceflary points. 

1. ‘Phere is the common capfule enclofing the whole. 
2. lt is the form of every hinge joint (and this is one 
of the pureit) to have its capiule ftrengthened at the 
fides; and the fides of this, the elbow joint, are 
ftrengthened by two fafciculi, or ligamentous heads, 
which, coming from the tubercles of the humerus, 
fpread a little upon the capfule, and adhere to it like part 


* The oil contained in the adipofe membrane never exudes in the 
ving body; and cannot lubricate, 


of 
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of its fubftance. One, from the outer condyle, fpreads 
upon the neck of the radius, and fends a {trong divifion 
to be attached to the rough fpine of the ulna, which is 
near the lefler figmoid cavity of the ulna. This is of 
courfe the EXTERNAL LATERAL LIGAMENT. Another 
ligament from the inner condyle of the humerus, goes 
upon the infide of the capfule and ftrengthens it there: 
it is implanted in the prominence on the inner edge of 
the coronoid procefs of the ulna, and is named the In- 
TERNAL LATERAL LIGAMENT*. Thecontinual roll- 
ing motion of the radius requires a peculiar ligament, 
and this peculiar ligament of the radius is named rica- 
MENTUM CORONARIUM, Or ANNULARE, becaufe it en- 
circles the neck of the radius; aNULARz or ORBICU- 
LARE, from its hoop or ring-like form: It is a ver 

{trong and narrow [tripe or band, which arifes from that 
part of the lna where the radius rolls upon it, and fur- 
rounds the radius, making at lea{t two thirds of a circle ; 
and {o having turned over the neck of the radius, is in- 
ferted into the oppofite fide of the ulna. This is com- 
monly defcribed as a diftiné ligament furrounding the 
neck of the radius, and having the common capfule im- 
planted into its upper edge; but, in truth, it is like the 
others, a thicker band of the common capfule, but with 
a diftinction much more particular here, by the contraft 
of the great thicknefs of the coronary ligament, and the 
extreme thinnefs of the capfule at the fore-part : for the 
caplule of every hinge-joint is ftrong only at its fides ; 
other bands from the outer condyle, and from the coro- 
nary procels of the ulna, ftrengthen this ligament of 
the radius, and are known by the general name of. ac- 
CESSORY LIGAMENTS of the coronoid ligament, as the: 


* I fee another ligament behind the internal lateral ligament, viz.. 
arifing from the external condyle, and inferted into the fide of the 
olecranon. There are in truth two internal lateral ligaments, and. 
their operation is not merely to confine the motion of the joint late- 
rally, but to check the flexion and extenfion of the arm ; the one 


being made tenfe by the flexion, the other by the extenfion, of the 
fore-arm. 


lateral. 
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lateral ones are known by the name of accEssoRY Lie 
GAMENTS to the capfule *. 

So that thereis, r. A complete capfule which enclofes 
all the bones; 2. Lateral ligaments which make the 
main {trength of the joint; 3. A coronary ligament 
which regulates and {trengthens the rolling motions of 
the radius, and keeps it firm, turning like a {pindle in its 
buh. The whole joint is furrounded with cellular fub- 
flance ; the regularity of its ligaments is confounded by 
the adhefions of mufcles and tendons: though it is, on 
the whole, weak behind and before, and very ftrong at 
its fides, yet tendinous and ligamentous fibres crofs it in 
all directions ; fo that the capfule, and its aflifting liga- 
ments, are irregular and rough without ; but gelatinous, 
tmocth, and glofiy within. 


3 


WRIST, 


THE wrist is one of the mo{t moveable joits in the 
body, having the ftrength of a mere hinge-joint (becaufe 
it is almoft a firict hinge, by the connection of the long 
ball of the carpus with the long hollow cof the radius) ; 
and having, at the fame time. all the properties of the 
mott moveable joint, by the free turning of the radius, 
without the weaknefs which is peculiar to the circular 
and free moving joints. Thefe diftinGtions divide the 
wrift joint into its two parts. | 

1. Lhe articulation. formed by the fcaphoid and lu- 
‘pated bones, which form an oval ball of articulation, and 
the great feaphoid cavity of the radius which receives 
this ball: the end of the ulna does not properly enter 
into the cavity of the wrift, but its end, or little round 
head, is covered with a moveable cartilage, and that car- 


* But the capfule ought to be called membrana capfularis; it is 
not a ligament, and thefe which are called acceflory are proper liga- 
ments. ‘The ligament which is on the fore-part of the joint, and 
which runs towards the Ligamentum Annulare, is properly called 
Accefforium Annuli Anticum ; it crofles from the ulna to the external 
gondyle ; and another coming round from the olecranon, and being 
gn the back of the joint, deceffarium Annulare Pofticum. 


tilage 
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tilage reprefents the end of the ulna. It is called car- 
TILAGO INTERMEDIA TRIANGULARIS. Now, this firft 
joint, viz. of the fcaphoid and lunated bones, the head 
of the radius, and the moveable cartilage which repre- 
fents the head of the ulna, are furrounded by the general 
capfule or bag of thejoint. The capfulearifes from the 
ends of the radius and of the ulna; from the ftyloid 
point of the one, round to the fame point of the other ; 
and is implanted near the lower rank of the carpal bones ; 
though it adheres firft to the fcaphoid and lunated bones, 
it pafles them going over all the bones of the carpus, 
efpecially in the palm, fo as to add ftrength to their 
peculiar ligaments; and in the palm, the tendons for 
the fingers run over it: fo it forms on one fide an ad- 
ditional ligament for the carpus ; on the other, it forms 
the floor-of the tendinous fheath, a fmooth and lubri- 
cated furface for the tendons to. run upon. This general 
ligament is flrengthened by particular ones coming from 
the ftyloid proceffes of the radius and of the ulna, which 
fpread upon the bones of the carpus, and may be de- 
feribed as lateral ligaments, for although the wrilt joint 
is not accurately a hinge, yet it partakes moft of that 
charaéter, and the licaments are ftrongeft at the radial 
and ulnar edves’ of the wrift. But there are fo many 
irregular points of bone about the wrift, that the little 
fafciculi, with which this capfule is covered and ftrength- 
ened, are innumerable. Within this joint, and ftretch- 
ing from the groove betwixt the fcaphoid and lunated 
bones, there is an internal ligament. of a folt and 
pulpy nature; it is named LIGAMENTUM MUSCOSUM 5 
but the very name fhows, ‘that it is lefs valuable as a lie 
gament (fince the joint is already well enough fecured), 
than as a conductor for the lacunee or dudts which fepa- 
rate the mucus. 

2. The articulation by which the hand performs all 
its turning motions is that of the radius with the ulna : 
this is fet apart altogether from the general articulation 
of the joint. The lateral cavity of the radius receives 
the little round head of the ulna; they are enclofed in 
their own peculiar capfule, which is foloofe about the 

4 bones, 
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bones, that although it is a regular capfule of the com- 
mon form, it has the nameof MEMBRANA CAPSULARIS 
SACCIFORMIS. Thus there is one joint within another ; 
a moveable cartilage betwixt them, and the capfule of 
the one, the more moveable joint, peculiarly wide, and 
‘hot fo ftrong ; all which fhould be confidered in think. 
ing about luxations of the wrift. | 

The carpal bones are conneéted with each other fo 
very clofely, that the name of joint can hardly be ufed. 
They are rather fixed than jointed together. Each bone 
has four fmooth articulating furfaces, by which it is united 
to the adjoining bones. ‘The firft two bones form the 
great ball of the wrift; the fecond row again is united 
with the firft, by a fort of ball and focket; for the os 
magnum, which is the central bone of the fecond row, 
has a large round head, which is received into the lunated 
hollow of the os lunare, which is the central bone of the 
firftrow. The firft row is thus united to the fecond, by 
a diftinét and general capfule, in addition to which each 
fingle bone is tied to the next adjoining, by a regular 
capfular ligament within, and by flat crofs ligaments 
without, or rather by many bundles of ligaments, which 
crofs each other in a very complicated manner, and the 
little flat and fhining fafciculi give the whole a radiated, 
or ftar-like form *. 

‘he metacarpal bones are alfo joined to the carpal in 
one row, by a line of joints, which are as one joint 5 
befides their common capfule, the metacarpal of each 
finger has its peculiar ligaments proceeding in a radiated 
or ftar-like form from the carpal bones, and going out 
broad upon the metacarpal bones, and fo numerous, that 
each metacarpal bone is fecurely tied by ligaments to one 
or two of the bones of the carpus { ; and at their heads 


* Thefe are the hgaments which are really fo unimportant to the 
anatomift, or to the furgeon, but which are fo laborioufly defcribed 
under the titles of LIGAMENTA BREVIA, OBLIQUA TRANSVERSARIA, 
and PROPRIA Offium carpi; for they do in fact crofs and tranfverfe 
the carpus in every poflible dire€tion. ee 
_ + And thefe alfo are named according to their feveral dire@ions, 
LIGAMENTA ARTICULARIA, LATERALIA, RECTA PERPENDICUL4® 
RiA, &c. 
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where the figures are implanted upon them, forming the 
knuckles, they are again tied by flat ligaments, which 
go from head to head of the metacarpal bones *, binding 
them together, permitting a flight bending towards each 
~ other, fo as to make a hollow in the hand, but no fuch 
wide motion as might affift the fingers; they are but as 
a foundation upon which the fingers ftand and move. 


FINGERS. 


The joints of the fingers are formed by round heads 
in the upper end of one row of bones, and by hollow 
fockets on the lower ends of the next row; each joint 
is qualified by the round form of its heads, to be a cir 
cular and free moving joint ; but it is reftri€ted by the 
forms of its ligaments, to the nature of a hinge-joint ; 
for each finger joint is included firft in a fair round cap- 
fule, or bag, of the ordinary form, but that capfule 1s 
{trengthened by very diflingt lateral ligaments upon its 
fides, which lateral ligaments form the chief {trength of 
the joints; above thefe lateral ligaments the joint is 
{trengthened by a broad fafcia, or fheath, which comes 
from the tendons of the interoflet mufcles, covers the 
backs of all the fingers, which is efpecially ftrong over 
the joints. One part of the apparatus of the wrift joint 
is the {mooth and lubricated sHEATH, in which the ten- 
dons of the fingers run. It is formed in part by the 
outer fide of the capfule of the wrift, and in part by 
that bridge of ligament which proceeds from the four 
corner points of the carpal bones. ‘This fheath is lined 
with a delicate and fofter modification of the common 
tendinous membrane, is fully bedewed with mucus, and 
is fairly to be ranked with the burfe mucofe, as it is 
indeed, like them, a fhut fack. But it is farther_croffed 
in fuch a manner by partitions belonging to-each flexor 
tendon, that each of them may be faid to have its ap- 
propriated burfa mucofa. And thefe burfe, to prevent 
the bad confequences of frittion, are put both betwixt 


* Thefe are named the niGAMENTA INTEROSSEA. 
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the crofs ligament and the tendons, and alfo betwixt 
the tendons of the uppermoft mufcle, and of the deeper 
one, and again betwixt the tendons of the fingers and of 
the thumb. 

In the fame way the fheaths of the tendons, as they 
run along the fingers, may be confidered as part of the 
apparatus of their joints; for the firft fet of burfe, viz. 
thofe which he in the palm of the hand, ftop before 
they reach the firft joints of the fingers, and then other 
jongitudinal burfee begin from the firft joint of the fin- 
gers, and go all along them to the laft joint, forming a 
fheath for the tendons to run in, which does at once 
the ofhce of a ftrong ligament, binding them down in 
their places, and which is fo lubricated on its internal 
furface, as to fave the neceflity of other burfee. Thefe 
fheaths are thicker in certain points, fo as to form crofs 
rings of {trong ligament; but the common fheath, and 
thefe thicker rings, {till form one continued canal ; thefe 
are named the sHEATHS and ANNULAR LIGAMENTS, or 
CROSS LIGAMENTS * of the fingers, and are of the fame 
Nature with the burfa. Befides thefe, there are no 
diftin& burfze on the fingers, but there are feveral about 
the wrift, and one efpecially of confiderable fize at the 
root of the thumb f. 


CHAP. IT, 


JOINTS OF THE THIGH, LEG, AND ANCLE» 


OF THE HIP JOINT. 


HE acetabulum, which is rough in the naked bone, 

is naturally lined with a thick and very fmooth 
cartilage. The bead of the thigh bone is covered with 
a fimilar cartilage, alfo very thick and fmooth; and thefe 


* LIGAMENTA VAGINALIA, LIGAMENTA CRUCIATA, PHALAN- 


eum, &c. 
+ Vide Monro’s Burfe Mucofe. 
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cartilages almoft fill up that deep dimple which is feen in 
the centre of the head of the thigh-bone, and fmooth 
that hole which is formed in the centre of the focket, by 
the meeting of the feveral pieces of which it is compofed. 
The focket is not only deep in its bones, but is further 
deepened by the cartilage which tips the edge of the 
focket, and which ftands up to a confiderable height. 
The focket is imperfeét at that fide which looks towards 
the thyroid hole; the bony edge is entirely awanting 
there, and the fpace is filled up by a ftrong cartilaginous 
ligament, which goes acrofs this gap, from the one point 
to the other, and from its going acrofs is named the LI- 
GAMENTUM LABRI CARTILAGINEI TRANSVERSALE™. 
The capfular ligament of the hip joint is the thickelt and 
ftrongeft of all the body. It is, like other capfules, a 
reflection and thickening of the periofteum ; the periol- 
teum coming along the outfide of the bone, leaves it at 
the edge of the focket. The periofteum, or rather peri- 
chondrium from the infide of ‘the focket, comes up to 
the edge, and meets the outer layer. ‘Vhey unite to- 
gether, fo as to form the general capfule enciofing the 
ring-like cartilage, which tips the edge of the focket be- 
tween them. ‘This ligament enclofes all the bones from 
the edges of the focket to the roots of the trochanters, 
embracing not only the head, but the neck of the thigh 
bone. ‘The outer plate, continuous with the periofteum, 
is thick and ftrong, and is aflifted by much cellular fub- 
{tance condenfed round it, and it is further thickened by 


: 
| 


flips which come from the iliacus, gluteus, and other | 


mufcles which pafs over the joint, while the external 
plate of the ligament lines the whole with a foft and well 
lubricated coat. | 

In addition to this general capfule, there are two in- 
ternal ligaments, ift, The round ligament, as it is called, 
which comes from the centre of the focket to be fixed 
into the centre of the ball of the thigh-bone. It is not 


* 'This ligament is double, that is, there is one on the infide of 


the edge, and one on the outfide; thence it is often reckoned a@ 
two ligaments, viz. LIGAMENTUM TRANSVERSALE INTERNUM Ct” 


FAZTERNUM, i 
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round, but.flat or triangular. It has a broad triangular 
bafis, rooted in the focket exactly at that place where 
the feveral bones of the focket meet, forming a triangular 
ridge, which gives this triangular form to the central 
ligament. It has three angles, and three flat fides. It 
is broad where it arifes from the bottom of the focket, 
‘Is about an inch and a half in length, grows narrower as 
It goes outwards towards the head of the bone, and is 
almoft round where it is implanted into the dimple in 
the head of the thigh-bone, at which point it is fo fixed, 
as to leave a very remarkable roughnefs in the naked 
bone. But round the roots of this ligament, and in the 
bottom of the focket, there is left a pretty deep hollow, 
which is faid to be filled up with the fynovial gland. It 
is wonderful how eafily authors talk of the fynovial gland, 
as if they had feen it; they defcribe very formally its 
affections and difeafes, as when hurt by a blow upon the 
trochanter; yet there is no diftinét gland to be found. 
‘here is a fringed and ragged mafs lodged in the bottom 
of the focket, hanging out into the hollow, and con- 
tinually rubbed by the ball of the thigh-bone in its mo- 
tions: the fringes and points certainly are duds from 
which we can fqueeze out mucus; but it is by no means 
proved that they belong toa fynovial gland, and it looks 
rather as if the ducts were themfelves the fecreting organ, 
like the lacunz, or mucous bags in the tongue, or in 
the urethra, vagina, celophagus, and other hollow tubes. 
Such a ftru€ture is fitter for fuffering the {trong preflure, 
and continual aétion of the thigh-bone, than any deter- 
mined gland. We fee then nothing but mucous ducts 
of a fringed form, hanging down from this hollow into 
the cavity of the joint, a quantity of fat accompanying 
thefe fringes, and a pappy mucous membrane, which 
keeps thefe fringes and fatty membranes orderly, and in 
their places, and which ties them fo to the angles of the 
triangular ligament, that they muft move with the mo- 
tions of the joint. ‘This mucous membrane, which keeps 
thefe fatty fringes orderly, has two or three fmall bridles 
in different direCtions, whence they are named the Lica- 
MENTA Mucosa, or ligamentula maflz adipofe glandu- 
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Jofa; and this may be confidered as the continued in- 
flection of the fofter internal lamella of the capfule, which 
not only lines the focket, but is refle€ted over the central, 
lirament, and over the globe of the thigh-bone, covering 
them alfo with a delicate mucous coat. Other fringes 
of the fame kind are found at the lower part of the joint, 
lying round the neck of the thigh-bone, near the angle 
where the capfular ligament is implanted into the root 
of the great trochanter: the liquor from thefe mucous 
fimbriz, with the general ferous exudations, are mixed 
and blended for lubricating the joint. 

This capfule, which is naturally the thickeft and 
ftrongeft in the body, almoft a quarter of an inch in 
thicknefs, is farther ftrengthened by many additions ; 
for a flip of very ftrong tendinous, or ceilular fubftance 
condenfed, comes down from the lower {pinous procefs 
of the os ilium, and fpreads out over the capfule, and 
ftrengthens it very much on its fore-part; the f{malleft 
of the glutai mufcles adheres to the capfule, and 


ftrengthens it behind; the pfoas magnus and iliacus in- — 


ternus pafs by the inner fide of the capfule, and though 
they do not abfolutely adhere to it, they depofit much 
cellular fubftance, which is condenfed fo as to ftrengthen 
the capfule, forming at the fame time a large burfa mu- 
cofa, betwixt their tendinous fibres and the joint. That 
tendon of the rectus mufcle which comes from the 
margin of the focket, lies upon the outer fide of the cap-. 
fule, adheres to it, and ftrengthens it, ‘The fecurity of 
the hip-joint feems to depend more upon the {trength of 
its capfular ligament, than that of almoft any other joint. 


THE KNEE-JOINT. 


The knee-joint is one of the moft fuperficial joints, 
and one of the weakeft, fo far as relates to the bones, 
for the flat condyles of the thigh-bone are merely laid 
upon the flat head of the tibia. There is here no fair 
cavity, receiving a large head, as in the joint of the hip; 
no flighter ball and focket, as in the fingers; no {trong 
overhanging bones, as in the fhoulder ; no hook-like pro- 


cefs,- | 


| 
j 


THIGH, LEG, AND ANCLF. a8 


cefs, as in the ulna, This is not a hinge-joint, like the 
ancle, fecured between two points of bone. We do not 
find the means of ftrength in its bones, but in the num- 
ber, fize, and difpofition of the great ligaments with 
which its bones are joined ; by virtue of thefe ligaments 
it is the ftrongeft joint of the human body, the moft op- 
preffled by great loads, the moft exercifed in continual 
motions, yet lefs frequently difplaced than any other. 
But this complication of ligaments which gives it me- 
chanical ftrength, is the very caufe of its conttitutional 
weaknefs, makes it very delicate, and very liable to 
difeatfe. 

The bones which compofe this joint are the tibia, 
thigh-bones, and patella; and they are united by many 
ligaments, both within and without the joint. 

uft, The carsuLe of the KNEE is naturally very thin 
and delicate, tranfparent as acobweb. This thin capfule 
comes from the fore-part of the thigh-bone, all round the 
articulating furfaces, whence it goes downwards by the 
fides of the condyles ; from this origin it is inferted into 
all the edge of the rotula, and in fuch a way as to keep 
the rotula properly without the cavity of the joint, the 
capfular ligament going over its inner furface, and lining 
it with a {mooth and delicate coat. It is fixed below 
into all the circle of the head of the tibia, and thus com- 
pletes its circle, embracing all the bones. ‘his capfule, 
naturally fo thin and delicate, 1s made up from all the 
furrounding parts to a confiderable thicknefs ; firft, it is 
covered behind by the heads of the gaftrocnemii; at the 
fides, by the biceps, and other mufcles of the hamitrings ; 
on its fore-part, it is ftrengthened by the general fafcia 
of the thigh, which goes down over the knee, and being 
there reinforced both by its adhefion to the bones, and 
by the broad expanfion of the vaftus internus, fartorius, 
biceps, and other mufcles, which go out over the patella, 
it adheres to the capfule, and makes the whole very 
{trong ; befides which, there is a ligament, which, lying 
in the ham, upon the back part of the caplule, is named, 
in compliment to Winilow, LIGAMENTUM POSTICUM 
WINSLOWI. It is a ligament fomewhat refembling the 
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lateral ligaments of the elbow. It arifes from the outer 
condyle, goes obliquely acrofs the back part of the joint, 
adheres to it, and {ftrengthens it; but often it is not 
found at all, or in fuch ftraggling fibres as cannot be 
accounted a ligament *. It is manifeft that the knee re- 
quires fome fuch additional ligaments behind, to ferve as 
a check, and to prevent its yielding too far. 

2. ‘The knee,. as being a hinge-joint, has ftrong liga. 
ments at the fides, and here the lateral ligaments are 
particularly diftin&, and can be raifed from the capfule ; 
on the inner fide of the joint, there comes down from 
the internal condyle of the thigh-bone, a broad, flat liga- 
ment, which is fixed into the inner head of the tibia, 
and is named the internal lateral ligament; on the out- 


fide of the knee, there defcends from the tip of the outer 


condyle a much ftronger ligament, not quite fo flat, 
rather round: It extends from the condyle of the thigh- 
bone, to the bump of the fibula which it embraces. It 
is a little conical from above downwards ; it is from two 
to three inches in length, and is named LIGAMENTUM 
LATERALE EXTERNUM LONGIOR, to diftinguifh it from 
the next; for behind this firft external ligamen’, there 
arifes a little lower from the fame condyle along the outer 
head of the gaftrocnemius mufcle a ligament which is 
called the LIGAMENTUM LATERALE EXTERNUM BRE- 
Vior, and it is not fhorter only, but fo fparce as not to 
be eafily diftinguifhed, not having the true form of a 
lateral ligament coming down from the condyle, but of 


a mere ftrengthening of the capfule, coming upwards 


trom the knob of the fibulat. 

3. The joint is ftill further fecured by internal liga- 
ments which are within the cavity of the joint; they are 
named the CRUCIAL LIGAMENTS of the knee. They 
arife betwixt the hollow of the condyles of the thigh- 
bone, and are implanted into the back part of the middlé 
rifing of the tibia: they lie in the back part of the joint, 


* Often it is irregular, or in flraggling fibres; but I have never 
found it wanting. | 

+ Some ftrong, but irregular acceflary ligaments go down to that 
part of the head of the tibia which is before the head of the fibula. 
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flat upon the back of the capfule, and the one croffinge 
a little before the other (but yet in contaét with each 
other, at the place of croffinc); they are diftinguihhed 
by the names of ANTERIOR and POSTERIOR CRUCIAL 
LIGAMENTS. . 

The posterior cructan ligament is more perpen-~ 
dicular ; it arifes from the hollow betwixt the condyles 
of the thigh-bone, and is implanted into a roughnefs on 
the back of the tibia, betwixt its two cup-like hollows, 
and behind the tubercle which divides thefe hollows from 
each other. While the pofterior arifes rather from the 
internal condyle, the aNreRIOR LIGAMENT arifes pro- 
perly from the external! condyle, paffes obliquely over 
the tuber, in the articulating furface of the tibia, and 
terminates in the cup-like hollow. The effe@ of thefe 
two ligaments is more particular than is commonly ob- 
ferved; for the one goes obliquely out over the articu- 
lating furface of the tibia, while the other goes directly 
down behind the joint; and of courfe when the knee is 
bended, the pofterior ligament is extended; when the 
leg is ftretched out, the anterior ligament is extended ; 
they both are checks upon the motions of the joint: the 
anterior ligament prevents the leg going too far forwards, 
the pofterior ligament prevents it being too much bent 
back upon the thigh *, 

4. ‘Tne molt admirable part of the mechanifin of this 
joint, is the two sEMILUNAR CARTILAGES, ‘They are 
fo named from their femilunar form; they lic upon the 
top of the tibia, fo as to fill up each of them one of the 
hollows on the top of that bone. They are thicker to- 
wards their convex edges, thinner towards their concave 
edges; they end by two very acute and long horns, 


* There is notattention enough paid to the origins of thefe ligaments 
from the femur; for it is the origin from the thigh-bone which deter. 
mines their operation. The polterior ligament comes from the root 
of the internal condyle, and depth of the femilunar noch, anterior to 
the centre of motion of the lower head of the femu: on the tibia; it 
is confequently ftretched in extending the leg. ‘The anterior liga. 
ment arifes from the root of the external condyle, polterior to the 
centre of motion; it is confequently firetched in the flexion of the 
knee-joint. 
aaa named 
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named the cornnua Of the lunated cartilages. In fhort, 
they refemble the fhape of the label which we put round 
a wine decanter; and the two horns are tied to the 
tubercle, or ridge that ftands in the middle of the arti- 
cular furface of the tibia, and confequently they are turn- 
ed towards each other, fo as to touch in their points. 
There are here, as in the other joints, mafles of fat en- 
clofing the fimbriated ends of the mucous ducts. Thefe 
fimbrize, and fatty bundles, are formed chiefly round the 
circumference of the patella, commonly furrounding it 
with a complete fringe; they are alfo found at the back 
of the cavity, about the crucial ligaments, and in all the 
interftices of the joint; the fatty bundles filling up the 
interftices, protecting the mucous ducts from more vi0- 
lence than what is juft neceflary to empty them, and 
perhaps mixing their exudation with the mucus of the 
ducts. | : 

Thefe mafles of fat lie covered by the delicate internal 
furface of the capfule, and the mucous fimbriz project 
from it. | 

The inner furface of the capfule is fo much larger 
than the joint which it lines, that it makes many folds 
or lurks, and feveral of thefe are diftinguifhed by parti- 
cular names. Thus, at each fide of the patella there 
are two fuch folds, the one larger than the other, whence 
they are named LIGAMENTUM ALARE MAJUS, and 
LIGAMENTUM ALARE Minus. Thefe two folds are like 
two lees, which join and form one middle fold, which 
runs acrofs in the very centre of the joint, viz. from the 
lower end of the patella to the point of the thigh-bone, 
in the middle betwixt the condyles. It keeps the loofer 
fatty bundles and fimbriated ducts in their place (viz. 
the hollow betwixt the condyles, where they are leaft 
expofed to harm) ; thence it has been long named the 
LIGAMENTUM MuCcosuM. ‘The internal membrane of 
the joint covers alfo the femilunar ligaments, as a peri- 
chondrium ; it comes off from the ridge of the tibia, 
touches the horns of the femilunar cartilages, moves 
over the cartilage, fo as to give them their coat, and at 
the point where it firft touches the horns, it forms four 


little - 
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little ligaments, two for the horns of each cartilage. 
Thefe tags by which the four points of the lunated car- 
tilages are tied, are named the LIGAMENTA CARTILA- 
GINUM LUNATARUM, or more fimply named the four 
adhefions of the lunated cartilages. There is a little flip 
of ligament, which goes round upon the fore-part of the 
knob of the tibia, and ties the fore-parts of thefe two 
cartilages to each other. It is named LiGAMENTUM 
TRANSVERSALE COMMUNE, becaufe it goes acrofs from 
the fore-edge of the one cartilage to the fore-edge of the 
other, and becaufe it belongs equally to each; but for 
their further fecnrity, thefe cartilages alfo adhere to their 
outer circle, or thick edge, to the internal furface of the 
general capfule of the joint, and that again adheres to the 
lateral ligaments which are without it; fo that there is 
every fecurity for thefe cartilages being firm enough in 
their places, to bear the motions of the joint, and yet 
loofe enough to follow them eafily. 

This joint has the largeft burfee mucofze of all, and 
thefe perhaps the moft frequently difeafed. There is 
one burfa above the patella, betwixt the common tendon 
of the extenfor mufcles and the fore-part of the thigh- 
bone, which is no lefs than three inches in length. 
There is a fmaller burfa about an inch below the patella, 
and under the ligament of the patella, protecting it from 
friction, upon the head of the tibia. hefe burfze, Iam 
perfuaded, are often the feat of difeafe, when it is judged 
to be in the joint itfelf. But the truth is very eafily 
known ; for it a {welling appear under the patella, pro- 
jecting at the fides, and raifing the patella from the other 
bones, we are fure that it mutt be in the main cavity of 
the joint: but if {fwellings appear above and below the 
patella, then there is reafon to believe that thefe belong 
to the great burfze, which are placed above and below 
the patella, a complaint which is far lefs formidable than 
a {welling of the joint itfelf: I would almoft fay, eafily 
cured; for openings into thefe burfe, though they fhould 
be avoided, are lefs dangerous than openings into the 
joint. It is from miftaking fuch tumours for colleétions 
in the capfule itfelf, that authors fpeak of openings into 
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the joint as a familiar or eafy thing, or think that they 
have done fuch operations fafely, when probably they 
were puntturing the burfze only *. 

‘Thefe burfz: mucofee lie under the tendon of the ex- 
tenfor mufcles, and under the ligament of the patella: 
they are of the fame fubfance with the capfule ef the 
joint infelf; they lie over the capfule, umited to it by 
cellular fubftance, and the bundles of fat which are dil 
vofed irregularly about the joint, belong pardy to the 
burfe, and partly to the capfule; one end projeting 
into the cavity of the burfee, while the other end of the 
fame fatty bundles projects into the cavity of the joint. 

Thus the knee-joint, which is the mot important in 
all the body; the moft oppreffed by the weight of the 
trunk, and by the accidental loads which we carry ; the 
moft exercifed in the common motions of the body, and 
the moft Hable to fhocks and blows, whichis the molt 
fuperficial and the weakefl in all that re{pects its bones, 
is the firongeft in its ligaments, and the moft perfect in 
all the provifions for eafy motion. 

1. The great capsuxe of the joint encloles the heads 
of the bone, fecretes (in part) and contains the lynovia ; 
lines the joint with a fmooth and delicate membrane, 
and, by turning over all the parts, and adhering to them, 
it forms the perichondrium for the cartilaginous heads 
of the bones, and the covering and ligaments for the 
moving cartilages of the joins. 

2. This capfule, which is exquifitely thin, and which 
was formed for other ufes than for giving ftrength to the 
joint, is furrounded on all fides with fech continuations 
of the common fafcia, and fuch particular expanfions of 
the ham-ftring and other mufcles, as by adding out- 
wardly fucceffive Jayers to the capfule, brings it to a con- - 
fiderable degree of itrength. 

3. The capfule having no ftrefs upon its fore-part, Is 
very thin upon its fore-part, viz. at the fides of the pa- 
tella, but is ftrengthened at the fides by fair and diftinét 


* J believe that the great burfe and the joint always communicate 
largely ; and that being confequently one continuous furface, the 
opening of the burfe would be highly improper. 
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ligaments, going from point to point of the three great 
bones, and fo large and particular, as to deferve, more 
than any others in the body, the name of LATERAL © 
LIGAMENTS}; at the back part of the joint, the fame 
ftrength is not required as at the fides; yet it muft be 
itronger than at its fore-part, wherefore it is {trengthened 
by the additional bands which are fometimes general and 
contufed, but often fo perfe& and diftina, as to be known 
by the name of the posTerioR LIGAMENT of Win. 
stow; and as the lateral ligaments prevent all lateral 
motions, this ftrengthening of the capfule ferves.as a 
check band behind, 

4. It is only in the greateft joints that we find the 
additional fecurity of INTERNAL LIGAMENTS, and the 
only joints where they are perfe&, are the joints of the 
hip and of the knee; the former having its round, or 
yather triangular ligament which fecures the great ball 
of the thigh-bone, and fixes it in its place ; the latter 
having its crucial ligaments, which, coming both from 
one point nearly, and going the one over the face of 
the.tibia, and the other down the back of that bone, 
ferve the double purpofe of binding the bones firmly 
together, and of checking the larger and dangerous mo- 
tions of the joint, the fore ligament preventing it going 
too far forwards, and the back ligament preventing it 
bending too much. 

5. A MOVING CARTILAGE for facilitating motion and 
leflening friction, is not common, but is peculiar to 
thofe joints whofe motions are very frequent, or which 
move under a greater weight; fuch are the inner head 
of the clavicle, the articulation of the jaw, and the 
joints of the wrift and of the knee; and it isin the knee 
that the moveable cartilages have their moft perfect forms 
and ufe, are large and flat femilunar, to correfpond with 
the forms on the head of the tibia; thicker at their 
outer edges to deepen the focket; and though move- 
able, yet fo tied with ligaments, as never to go out from 
their right place. 

And, 6. The mucous folicular bundles of fat, and 
the burfe mucofe, which complete the lubricating 
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apparatus of the joint, and the mucous frenule or 
ligaments, which both condu& the mucous fringes 
and keep them in their place, are more perfect in the 
knee, and greater in number and fize, than in any other 
joint. ' 


I may well call this the moft complicated, and (by 


daily and melancholy proofs) it is known to be the molt 
delicate joint of the body. . 


2 
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FIBULA. 


The ripua is a fupport to the tibia in its varteus 
accidents ; it gives a broader origin to the mufeles, and 
‘tig the chiet defence of the ancle joint. It has no mo- 
tion upon the tibia; the beft authors fpeak of it as a 
fymphyfis, which claffes it with the joinings of the pelvis, 
and excludes it from the lilt of true and moveable joints. 
It is united with the tibia by a fort of flat cartilaginous 
furface upon either bone; it is merely laid upon the 
tibia, not funk into it. It is ticd by a clofe caplule : it 
has no particular hgament for itfelf ; but is ftrengthened 
by the external lateral ligament of the knee, which ad- 
heres to this knob, and by the infertion of the biceps 
tendon, which is implanted into this point, and which 
fpreads its expanded tendon over the fore-part of the 
tibia, and holds the bones together ; and the firmnedis 
of the fibula is further fecured by the great interofleous 
ligament, which goes from bone to bone. ‘Yowards the 
head of the bones the interoffcous ligament is deficient. 


ANCLE, 


The ancxe joint owes lefs of its ftrength to ligaments 
than to the particular forms of its bones ; for while the 
{trong lateral ligaments of the knee guard it fo that it 
cannot be diflocated till they are torn, the lower heads 
of the tibia and fibula fo guard the foot, that when 
luxated thefe bones are often broken. Firft, the fibula is 
fo connected with the tibia, at its lower end, that they 
form together one cavity for receiving the aftragulus, 

with 
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with two projecting points, the fibula forming the 
outer ancle, and the tibia forming the procefs of the 
inner ancle; the joming of the fibula to the tibia 
here, is like that of its upper end, too clofe to admit 
of the {malleft motion, and it is thoroughly fecured 
by particular ligaments, one of which pafling from the 
fibula to the tibia on the fore-part, is named the LI- 
GAMENTTM SUPERIUS ANTICUM, confilting, in general, 
of one or two diftin@ flat bands. Another more con- 
tinued and broader ligamentous membrane goes from 
the fibula to the tibia acrofs the back part, and is named 
1LIGAMENTUM POSTICUM SUPERIUS ; the LIGAMENTUM 
POSTICUM INFeRIUS, being but a flip of the fame. Next 
comes the capfule of the joint, which joins the aftra- 
galus to the lower heads of the tibia and fibula; it is 
thinner both before and behind, than we thould expect 
from the ftrength of a joint which bears all the weight, 
and the moft violent motions of the body. But, in fad, 
the capfule every where ferves other purpofes than 
giving ftrength to the joint, and never is ftrong, except 
by additional ligaments from without ; fo it is with the 
ancle joint, the capfule of which is exceedingly thin be- 
fore; but it is ftrencthened at the back part, and efpeci- 
ally at the fides, by fupplementary livaments : Firft, a 
{trong ligament comes down from the acute point of the 
inner ancle, expands in a radiated form upon the general 
caplule ; adheres to it, and ftrengthens it, and is fixed 
all along the fides of the altragalus, to the 08 calcis 
and naviculare. ‘This ligament, coming from one point, 
and expanding to be inferted into a long line, has a tri- 
angular form, whence it is named LIGAMENTUM DEL- 
ropes; and while the general ligament fecures the 
joint towards that fide, the oblique fibres of its fore-edge 
prevent the foot being too much extended, as in leaping, 
and its oblique fibres on the back edge prevent its being 
too much bended, as in climbing ; but the ligaments of 
the outer ancle, tying it to the outer fide of the aftra. 
galus, are indeed diftinét, one going forwards, one going 
backwards, and one running directly downwards; one 
goes from the point or knob of the fibula, obliquely 


downwards 
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downwards and forwards, to be inferted into the fide of 
the aftragalus; it is fquare and flat, of confiderable 
breadth and ftrength, and is called LIGAMENTUM FI- 
BULJE ANTERIUS. Another ligament goes perpendicu- 
larly downwards, from the acute point of the outer 
ancle, to fpread upon the fide of the aftragalus, and of 
the capfule, and is finally inferted into the heel-bone ; 
this is named the LIGAMENTUM FIBULA PERPENDICU- 
pare: A third ligament goes out flill from the fame 
point, to go backwards over the back part of the capfule, 
adheres. to the back of the capfule, and ftrengthens it, 
and is named LIGAMENTUM INTER FIBULAM, ET AS- 
TRAGALUM PostERIUS. There is nothing very parti- 
cularly worth of notice in the ancle joint, for it is 
covered with cartilages, lined with a foft and mucous 
membrane, and lubricated with mucous fimbriz and 
mafles of fat, fuch as are found in all the joints. It 1s 
ftronger than the other joints ; it can hardly be luxated, 
without a laceration of its ligaments, and breaking of the 
bones which guard it at either fide; and it is the great 
violence which is required for completing this diflocation, 
and the terrible complication of diflocation, fracture, 
and laceration of the fkin, which makes this accident fo 
dangerous beyond any other luxation. | 


UNION- BETWIXT THE BONES OF THE TARSUS. 


The asTRAGALUS, OS CALCIS, OS NAVICULARE, and 
all the bones of the tarfus, are united to each other by 
large heads, and have diftinct and peculiar joints ; befides 
which, the bones are crofs-tied to one another by liga- 
ments, fo -numerous and complicated, that they cannot 
nor need not be explained. They pafs acrofs from bone 
to bone, in an infinite variety of directions, fome longi- 
tudinal, fome tranfverfe, and fome oblique. There is a 
curious complication, which we may call a web of liga- 
ments, covering either fide of the foot with fhining and 
{tar-like bundles ; each bone has its capfular ligaments 
for joining it to the next; each joint of each bone has 
its articulating cartilages always frefh and lubricated 5 
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each joint has, befides its capfule, flat ftrips of oblique, 
longitudinal, and tranfverfe ligaments, joining it to the 
neareft bones, and the greater bones have larger and 
more important ligaments ; as from the aftragalus to the 
0s calcis, from the os calcis to the os naviculare, and 
from that again to the fcaphoid bone, &c. 

The metatarfal bones have their capfular licaments 
joining them to the tarfal bones, and they have liga- 
ments {trengthening their capfules, and tying them more 
ftrongly to the tarfal bones; and, as in the metacarpal 
bones, the feveral ranks are tied one to another by crols 
ligaments which pafs from the root of one bone to the 
root of the next; fo we have ligaments of the fame 
defeription and ufe, holding the metatarfal bones to- 
gether, both on the upper and on the lower furface of 
the foot; and all the ligaments of the foot are of great 
ftrength and thickhefs. The lower ends of the metatarfal 
bones have alfo tranfverfe ligaments by which they are 
tied to each other. The toes have hinge-joints formed 
by capfules, and fecured by lateral ligaments, as thofe of 
the fingers are; and, except in the {trength or number 
of ligaments, the joinings of the carpus, metacarpus, 
and fingers, exattly refemble the joinings of the tarfus, 
metatarfus, and toes. 

But thefe ligaments, though helping to join the in- 
dividual bones, could not have much effect in fupporting 
the whole arch of the foot. Itis further fecured by a 
great ligament, which extends in one triangular and flat 
plate, from the point of the heel to the roots of each 
toe. This is named the APONEUROSIS PLANTARIS 
pepis, which is not merely an aponeurofis for covering, 
detending, and fupporting the mufcles of the fgot ; that 
might have been done on eafier terms with a fafcia very 
flicht, compared with this; but the chief ufe of the 
plantar aponeurofis is in fupporting the arch of the foot. 
It pafles from point to point, like the bow-ftring betwixt 
the two horns of a bow, and, after leaping, or hard walk- 
ing, it is in the fole of the foot that we feel the (training 
and pain; fo that, like the palmar aponeurofis, it fup- 
ports the arch, gives origin to the fhort muicles of the 
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toes, braces them in their a€tion, and makes bridges 


under which the long tendons are allowed to pafs: it 
comes off from the heel in one point; it grows broader 
in the fame proportion as the fole of the foot grows 
broad. It is divided into three narrow heads, which 
make forks, and are inferted into the roots of the fecond, 
third, and fourth toes; and the great toe and the little 
toe have two {maller or lateral aponeurofis, which cover 
their own particular mufcles, and are implanted into the 
roots of the great toe and of the little toe. - 

The burfee mucofee furround the ancle and foot in 
great numbers. None of them having any very direct 
connection with the joint, and moft of them accom- 
panying the long tendons as they pafs behind the ancle, 
or in the fole of the foot, are of that kind which we call 


tendinous fheaths. Firft, there are fheaths of two or 


three inches long, which furround the tendons of the 
tibialis pofticus, and of the peronzi mufcles, as they 
pafs down behind the ancle. The fheaths of the pero- 
nzei begin from that point where the tendons firft begin 
to rub againit the bone, and are continued quite down 
into the fole of the foot; making firft a common ‘heath 
for both tendons, and then a burfa peculiar to the ten- 
dons of the peronzus brevis mufcle, and about an inch 
in length. When the peronzeus longus begins to pafs 
under the fole of the foot, the fheath which enclofed it 


behind the ancle, is fhut, and a new burfa begins; in. 


the fame manner where the tendons of the flexor policis, 


and flexor digitorum pedis, pas behind the inner ancle, 
a burfa of three inches in length furrounds them, and 
facilitates the motion. As'the tendons of flexor mufcle 
go under the arch of the foot, they lie among foft parts, 
and rub chiefly againft the flefh of the mafla carne. 
and the belly of the fhort flexor mufcles: But whenever 
they touch the firft joints of their toes, they once mere 
rub againft a hard bone. New burfe are formed for 
the tendons; each burfa is a diftin& bag, running 
along the flat face of the toe, and is of a long fhape, 
and the tendon is carried through the centre of the fu. 
dricated bag, fo that we fee once more, that there is no. 

true 
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true diftin&tion betwixt burfe mucofz, and tendinous 
fheaths; nor betwixt the tendinoys theaths, and the 
capfules of joints, 

Joints have been arranged under various forms, but 
not with much fuecels:; and WI do not know that enu- 
merating the joints in any particular order will either 
explain the motions of individual joints, or afhi{t in 
recording their various forms 3 fome joints are loofe and 
free, capable of ealy motions, but weak in Proportion, and 
liable to be difplaced ; fuch is the yun of the sHouL- 
DER, which rolls in every direction; other rolling joints 
more limited in their motions, are better fecured with 
licaments of peculiar {trength ; fuch is the JOINT of the 
HIP, where the ligaments are of great {trength both within 
and without ; fome wanting all circular motions,are hinge 
joints, by the meré form of their bones; fuch are the 
LOWER JAw, the VERTEBRE, the ELBow, and the ANe 
CLE JOINTS ; fome are hinges by their ligaments, which 
are then difpofed only along the fides of the bones ; fuch 
are the KNEE, the RIBS, the FINGERS, and the TOES. 
Some joints partake of either motion, with all the free. 
dom of a ball and focket-joint, yet with the ftrength and 
fecurity of the ftri@eft hinge: Thus the wrist having one 
joint by which its turning motions are performed, and 
another joint by which it rolls, has the two great ene 
dowments fo rarely combined in any joint of the freeft 
motion, and of great ftrength ; fo alfo has the HEAD, by 
the combination of two joints of oppofite ufes and forms ; 
for its own condyles play like a mere hinge upon the 
atlas, and the axis of the dentatus fecures all] the pro- 
perties of a circular joint ; this combination gives it all 
the motions of either joint, without their peculiar de. 
fects. But there is {till a third order of joints, which 
have fuch an obfcure and fhufHing motion, that it can. 
not be obferved. The carpus and METACARPUS, the 
TARSUS and METATARSUS, the TIBIA with the FIBULA, 
have thefe thuffling and almoft immoveable joints ; they 
are not intended for much motion among themfelves, 
but are appointed by a diffufed and gradual yielding, to 

facilitate the motions of other joints. 
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BOOK 1. 
OFF HEHE ART, 


CHAP. I, 
OF THE MECHANISM OF THE HEART. 


ripe He heart is placed nearly in the centre of the 
human body, and is itfelf the centre of the circu. 
lating fyftem. The fyftem of veflels, which it excites 
and moves, confifts of arteries and of veins ;—the 
arteries act with great ftrength, with a pulfation like 
that of the heart itfelf, and convey the blood over all 
the body; the veins are in greater number, exceedingly 
large, pellucid almoft in their coats, Incapable of that 
energetic action with which all the fun@ions of the 
arteries are performed ; they return the blood to the 
heart with a flow, equable, and gentle motion, and de. 
pofite at the right fide a quantity of blood equal to that 
which is at each pulfation driven out from the left. The 
heart is placed betwixt the arteries and the veins, to 
regulate and enforce their action ; to receive the blood 
from the veins by a flow dilatation, and to reftore, by a 
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{udden contra@tion, that force which the blood lofes in 
pafling round tive circle of the body. But the heart has 
alfo another and more important office to perform ; for 
by having four great cavities and two orders of arteries, 
it performs in the fame inftant two circulations, one for 
the lungs and one for the body ; it receives from the 
lungs nothing but pure blood, it delivers out to the 
body nothing but what is fit for its ufes: and this puri- 
fying or oxydation of the blood, and this excitement of 
the arteries, are two chief points of modern phyfiology, 
which every ftep of the following demonftration will tend 
to explain. 

It will be moft eafy to conceive at firft the idea of a 
more fimple heart, of one circle of ations, of one fimple 
circulation ; of one bag for receiving, and another joined 
to it for propelling, the blood. Indeed a heart con- 
fifts merely of thefe effential parts; a GREAT VPIN; an 
AURICLE, 4 VENTRICLE, and a GREAT ARTERY: Of a 
vein which returns the blood from all the body; of an 
auricle or fmaller bag, which receives that blood and 
retains it till the a€tion of the heart is relaxed; of a 
ventricle (which is the proper heart), ftrong, mufcular, 
very irritable, and eafily excited, into which the auricle 

ours its blood; of an artery which is allied to the ven- 
tricle in ftrength and attion (as the auricle is to the vein 
in the delicacy of its coats), and which carries on the 
blood to the extremities of the body ;—and the vein 
and artery meeting at their extremities in the body, and 
uniting, the whole is a circle, and the heart is the cen- 
. tral power. } 

If an animal do not breathe, its fyftem will be what 
I have now defcribed; it will have but one vein, one 
auricle, one ventricle, one artery ; it will have one 
fimple heart: but with us, and other breathing animals, 
it is not fo; and] am now to defcribe a more complex 
and curious circulation, For fuppofe this blood, fo 
effential to our exiftence, to have in it fome principle of 
life, which is continually loft, or in its paflage through 
the body, to be impregnated with fomething which 
fhould be thrown off, that principle muft be continually 

renewed, 
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renewed, or an opportunity given to fend of what is 
offenfive to life: the heart which fills the arterial 
fyitem, muft not be taken from its appointed office, 
nor diflurbed ; nature appoints a fecond heart, which 
belongs entirely to this mot important of all funétions, 
viz. renewing the blood; and it may be renewed in 
many various ways. It might, for example, circulate 
in fome peculiar vifcus, like the liver or {fpleen; in the 
feetus it does circulate in fuch a mafs, for the placenta 
is a thick and fat cake, whofe ofice we know to be 
equivalent to that of the lungs, but whofe ftru@ure we 
do not underftand: in the chick we fee its blood cir. 
culating over the yolk (for the yolk is inclofed within 
the membranes of the unhatched chick), and we per- 
ceive the blood redder as it returns to the heart, and 
plainly changed: in fifh we find the blood circulated 
over the gills, expofed thoroughly to the water in which 
they fwim, and thus the gills perform to them the func. 
tion of lungs, But in all breathing creatures, the lungs 
do this office; the lungs are, next to the heart itfelf, 
effential to life ; in thofe who die from bleeding, we can 
perceive trom the livor of the face, from the lobbing 
and {truggles of the cheft, from the regular convulfive 
fighs of thofe creatures which are butchered, rather a 
defire for air thana want of blood. It is for the purs 
pofe of this fecond circulation that nature has appointed 
in all the warm-blooded animals two hearts, a near for 
the lungs, and a heart for the body ; two veins, two au- 
ricles, two ventricles, and two great arteries, one the pul. 
monic artery, or artery of the lungs, the o:her the aorta, 
or artery of the body. 

There are other varieties which diftinguifh animals 
into creatures of cold or of warm blood; for there are 
certain conftitutions which do not require that the blood 
{hould be thus continually renewed. It is not becaufe 
animals are amphibious, or go into the water, that they 
have peculiar lungs ; for the Land Yortoife, the Newt, 
the Cameleon, never go into the water; yet they have 
membranous lungs: nor indeed can the amphibie, as 

the 
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the Seal, the Porpoife, the Sea-lion, &c. dive and exift 
under water more than aman can do, though for whole 
days they lie in herds bafking upon the fhore : it is their 
peculiar conftitution to need lefs than other creatures 
the office of the lungs. ‘The cold-blooded animals are 
generally creeping animals, fluggith, languid, cold, inert, 
difficultly moved, and tenacious of life toa wonderful 
degree. They can bear all kinds of ftimuli; they can 
bear to have their heads, legs, bowels, cut away 5 and 
among other peculiarities of this conftitution, they can 
live long without air: they will rife from time to time 
above water, if you allow them 5 they can bear again to 
be kept under water, if you force them: but if they can 
live long under water, they can alfo live at leaft as 
long after you have cut off their heads, or cut out their 
hearts. 

Of thofe cold-blooded creatures always either the 
heart or the arteries are peculiar ; the heart is fo in 
many amphibiz, as ‘nthe Turtle, where the heart feems 
to confit of three ventricles, but with partitions fo im- 
perfect betwixt trem that they are abfolutely as one: 
this one ventricle gives out both the great arteries; the 
blood of the lungs and the blood of the body are both 
mixed in the heart: and fince there are two arteries 
conveying this mixed blood, if the two arteries be 
nearly equal in fize, then it is juft one half of the blood 
thrown out by the heart at each ftroke that receives the 
benefit of the lungs. In many others, as the frog, the 
newt, the toad, the peculiarity is in the arteries alone ; 
they have one fingle and beautiful heart ; there is one 
large auricle as a -efervoir for all the blood both of the 
body and of the lungs; there is one neat, {mall, and 
very powerful ventricle placed below the refervotr, 
having ftrength quite fufficient for moving both the 
blood of the lungs and the blood of the body; and 
this ventricle gives off an aorta, which foon divides into 
swo branches, one for the body and one for the lungs ; 
and thefe of courfe have but half the blood of this 
heart expofed to the air: thefe alfo are cold-blooded 
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But all breathing creatures, fuch as are called animals 
of hot blood, have two hearts: the one heart is fending 
blood through the lungs while the other heart is pufhing 
its blood over the body; not the half only, but the 
whole blood which is fent by each ftroke of the heart 
over the body muft have firft paffed through the lungs ; 
no blood can reach the heart of the body which has not 
been fent to it through the lungs ; or, in other words, 
the veins of the lungs, and they alone, feed the left fide 
of the heart. 

Words alone will never explain any of the endlefs 
difficulties which concern the mechanifin of the heart; 
but at every point, in every kind of difficulty, in ex- 
plaining the form, the parts, the pofture, even the coats 
or coverings of the heart, | fhall have recourfe to plans, 
fuch as cannot fail to make all this intricate mechanifm 
be eafily conceived. 

The moft fimple form of the heart, which is repre- 
fented in the plan, No. 1. has a vein marked (2),—and 
auricle (6),—a ventricle (c),—an artery (d) ;—it has no 
provifion for purifying the blood ; it has no refemblance 
to that kind of heart which is conneéted with lungs ; 
_ but the blood is received by the vein, falls into the au- 
ricle, is driven by its force into the ventricle, by the ven- 
tricle it is thrown into the artery, and couries round all 
the body, till at length, reaching the extremities of the 
veins, it paffes by the veins to the auricle a fecond time, 
and fo this fingle circle is perfect. 

The heart of the amphibious creature is reprefented 
in No. 2.; it is a frog’s heart: it has the moft fimple 
form, and the feweft parts ; it has the fame vein, auricle, 
ventricle, and artery ; but its great artery divides into 
two chief branches, of which (¢)—the aorta goes to the 
body,—(¢) the pulmonic artery goes to each fide of the 
lungs. 

The heart of a breathing creature is reprefented in 
No. 3. in its moft intelligible form; and the double 
circulation of the human body may be traced eaiily in 
the tollowing way.—Here the heart of the lungs is fet 
off from the heart of the body, being as diftinct in office 

as 
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as in form and parts; onthe right fide is the heart of 
the lungs, on the left fide is the heart of the body.— 
(2) Js the great vein called vena cava from its immente 
fize ;—there is an afcending and a defcending cava; 
the one brings the blood from the head and arms, the 
other brings the blood from all the lower parts of the 
body; they meet at (a), and form by their dilatation 
there, a chief part of that bag which is called the auricle, 
in it they depofite all the returri g blood of the 
body, and thas prefent it at the right fide of the heart 
to ke moved through the lungs.—(0) Is the right finus, 
or RIGHT AURICLE 3 it is in part formed by a dilatation 
of thefe veins, but it puts on a {trong and mufcular na- 
ture as it approaches the heart; it is the firit cavity of the 
heart, and, like all its parts, is {trong and irritable ; it 1$ 
filled by the teturning blood of the cave; it receives, 
dilates, is opprefled by this great quantity of blood; It 
is ftrongly excited to a@t; in its action the blood goes 
down into the ventricle or lower cavity of the heart.— 
(c)Is the RIGHT VENTRICLE, thickand {trong in its walls, 
and of great mufcular power 3 It is filled by the auricle, 
and is ftrongly ftimulated both by the ftroke of the 
auricle, and by the weight and quantity, and allo, in 
fome degree, by the qualities, of the blood; its action Is 
fadden and violent, and it drives the blood through ail 
the fyftem of the lungs.—-(d) Is the PULMONIG ARTERY, 
—the artery of the lungs which receives all the blood of 
the right fide of the heart; it is filled by the ftroke of 
the right ventricle, from whofe cavity it arifes; it carries 
the blood in many branches through all the fubftance of 
the lungs; and thus that blood which had returned im- 

erfe€t and robbed of its vital quality to the right auricle 
of the heart, is by this circulation through the pulmonic 
artery ventilated and renewed, and made fit for the ules 
of the fyftem; and thus the leffer circulation or the cir- 
culation ef the lungs, the circulation of the right fide 
of the heart, is completed, and the purified blood is 
prought round to the left fide of the heart to un- 
dergo the greater circulation or the circulation of the 
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Thus it is from the extremities of this firft circle 
that the fecond circle begins ; it confifts of like moving 
powers, of an auricle, ventricle, vein, and artery ; 
for as the right heart receives the contaminated blood 
of the body from the veins of the body, the left heart 
receives the purified blood of the lungs from the veins 
of the lungs.—/e) Reprefents the veins oF THE LUNGS, 
which are fometimes three, fometimes four, in number 3 
two enter from each fide of the lungs, and return the 
blood purified in the lungs to the left auricle of the 
heart.—(/) Is the Lerr auricie, fmaller, but more 
mufcular, and ftronger thanthe right; it receives eafily 
whatever quantity of blood the lungs convey to it; itis 
irritated, contraGs, forces the mouth of the ventricle, 
and fills it with this purified and redder blood.—(g) Is 
the LEFT VENTRICLE, whofe form 1s longer, its fefhy 
walls thicker, its cavity fmaller, its power greater far 
than that of the right fide; this ventricle is thus {mall 
that it may be eafily filled and ftimulated, and thus. 
ftrong that it may propel all the blood of the body.— — 
(+) Is the aorta or great artery of the body, arifing from 
this left ventricle, juft as the pulmonic artery arifes 
from the right: the left ventricle, by its firong and 
fudden ftroke, not only delivers itfelf of its own blood, 
but propels all the blood of the body, communicates its 
vibratory ftroke to the extremelt veflels, and excites the 
whole ; this is the greater circle or circulation of the body, 
as oppofed to the fhorter circulation or lefier circle of the 
lungs. 

That there are ftridly two hearts, is now clearly 
made out ; they are different in cfhice; there are two 
diftin& hearts, two fyftems of vefiels, two kinds of: 
blood, and two circulations. ‘Thefe two hearts might 
have done their oflices, though placed in the oppofite 
fides of the breaft, it is in order to ftrengthen mutually 
the effect of each other that they are joined; for the 
fibres of the two hearts intermix; they are both inclofed 
in one membranous capfule, viz. the pericardium ; the 
veins, auricles, ventricles, and arteries, correfpond in 
time and action with each other, and harmonize ina 

very 
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very beautiful manner. But this, I believe, will be 
more eafily explained by marking the fucceflion of 
motions, by a fuite of figures placed upon the feveral 
parts of the heart, by which the fucceflive motions are 
performed. 

In No. 4. I have joined the right and left hearts ; both 
that it may be feen how the left heart locks in behind 
the right heart, how the right heart comes to be the 
anterior one, and how the aorta feems to arife from the 
centre of the heart while its root is covered by the great 
artery of the lungs ; and alfo that the fyncbronous parts, 
# @. the parts which beat time with each other may be 
correctly feen.—1. The cavas are receiving the blood 
from all parts of the body, and in the fame in‘tant the 
pulmonic veins are receiving blood from’ the lungs. 
2. The RIGHT AURICLE is gradually filling with the con- 
taminated blood of the body ; the left auricle, marked 
alfo with a fecond figure, is filling with purified blood from 
the lungs. 3. The RIGHT VENTRICLE is ftimulated by 
its auricle, and throws its contaminated blood into the 
lungs; and in the fame moment the left ventricle throws - 
its purified blood over the body. 4. The punmMonic 
ARTERY re-acts upon the blood driven into it by the 
heart ; and in the fame moment the aorta re-aéts upon 
the blood thrown into it, and that re-a€tion works it 
through all this great fy{tem of veffels from this the cen- 
tre to all the extremities of the body. | | 

Thus it is eafy to perceive how the fucceflive actions 
accompany each other in the oppofite fides of the heart : 
z. The two veins fwell ; 2. The two auricles are excited ; 
3. Lhe two ventricles are filled with blood; 4. The 
two arteries take up and continue this pulfating action 
of the heart. It is thus that the two hearts affift and 
fupport the actions of each other, and there icems al- 
moft a phyfical neceffity for their being joined; yet on 
the very beft authority, and after deliberate diflection, 
we are entitled to affirm, that the heart is found, not 
with its apex fharp and conical, but cleft; the two ven- 
tricles plainly diftinét from each other and divided by 
a great [pace. ‘ Latro, que pcenas {cclerum luebat, 
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quando exenteraretur a carnifice, cor habuit fincularis 
figure, mucrone non acuto, ut fieri folet, fed bifido; ut 
diftincti ventriculi manifeftius externa facie apparuerint, 
dexter nempe et finifter, interjecto magno hiatu *,” 


ca 


OF THE PARTS OF THE HEART. 


As yet I have explained only the general plan of the 
circulation, without having defcribed thofe curious parts 
which are within the cavities of the heart, and which 
fupport the aGions in this beautiful harmony and per- 
fect order, each part fubordinate to fome other part, and 
each action fucceeding fome other action with perfect 
correctnefs, often without one un{teady motion or 
alarming paufe, during the courfe of a long irregular 
life. 

1. The veN& cava are two in number t+; they are 
named ven cave from their very great fize; the one 
brings the blood from the upper, and the other from 
the lower parts of the body, and they are formed of 
thefe branches: the upper vena cava (a) is properly 
termed the DESCENDING cava, becaufle it carrie’ the 
blood of the head and arms downwards to the heart: 
this great vein is properly a continuation of the right 
jugular vein, which joins with the right axillary vein, 
and then defcends into the cheft a great trunk; and in 
the upper part of the cheft it is joined at (4)—by a great 
branch, containing the axillary and jugular veins of the 
left fide, which, in order to reach the cava, croffes the 
upper part of the cheit, and lies over the carotid arteries. 
The lower vana CAva, or CAVA ASCENDENS, brings 
in like manner all the blood from the belly and lower 


* Bartholini Epift. p. 170. There are examples in the lower 
animals, of the hearts being actually in diftin& parts of the Syftem. 

+ Let the reader obfvrve, that the whole of this defcription of the 
various parts of the heart is, as it were, an explanation of the plans 
No® 5. and 6. ; of which the N° 5. fhows the right fide of the heart, 
or the heart of the lungs opened ; while N° 6. fhows only the left 
heart, or the heart of the body opened. 
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parts of the body by two great branches. One, mark- 
ed (c),—is the great vein which lies in the belly along 
the left fide of the fpine, and brings the blood from the 
legs, the pelvis, and parts of generation, the kidneys, 
&c.3 it is named the VeNA CAVA ABDOMINALIS, becaufe 
of its lying in the abdomen. Another, marked (ddd), 
—arifes in three or four great branches from the liver > 
it ig named the branches of the vena cava in the liver, 
or the VENA CAVA HEPATICA; and thefe two make up 
the lower cava; and the lower and the upper Cavas 
now join themfelves at (c)—to form the right finus of 
the heart. 

2. The RIGHT sinus of THE HEART, marked (e), 1s 
of confiderable extent; it is juft the cradual dilatation 
of the two veins forming the auricle or refervoir which 
is inceflantly to fupply the heart ; the veins grow itronger 
as they approach the finus, and the finus ftill ftronger 
as it approaches the AURICLE or notched aud pendulous 
part (f), and the auricle again approaches in ifs nature 
to the ventricle of the heart; for it 1s crofied with very 
ftrong mufcular fibres, which make very deep nfings 
and farrows upon its inner part. ‘Lo fay that thefe 
yeins, or the finus which they form, are not mufcular, 
merely becaufe they are not red nor flefhy, is very 
ignorant; for the ureters, urethra, arteries, inteltines, 
the iris, and many other parts of the human body, are, 
at the fame time, perfe€tly mufcular and perfectly pale ; 
and the heart of a fifh is as tranfparent as a bubble of 
water, and yet is fo irritable, that after it is brought from 

-ynarket, if you lay open the breaft, and ftimulate the 
heart with any fharp point, it wili renew its contractions, 
and in fome degree the circulation. 

3. Lhe TUBERCULUM LOWERI fhould be looked for in 
this point, if it were not really an imagination merely of 
that celebrated anatomift. ‘The whole matter is this ; the 
two veins meet, not direétly, but at a confiderable angle 
within the vein, as at (g). Lower conceived a projec- 
tion of the inner coats of the vein at this point much 
more confiderable than what I have here reprefented. 
It was thought to do the office of a valve, to break the 
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force of the defcending blood, to defend from preflure 
that blood which is afcending from the lower cava, and 
to direct the blood of the upper cava into the right 
auricle of the heart. But there is no fach thing; als 
though anatomifts were at one time fo fond of this 
trivial obfervation, that not one of them would demon. 
{trate the heart, without demonttrating the tuberculum 
Loweri; whereas, if the blood of the lower cava needs 
any {creen above it to defend it from the preffure, it is 
(as I fhall fhow prefently) quite of another kind; and in 
the place appointed for finding this tuberculum Leweri 
we can find nothing but on the infide the natural angle 
of the two veins, and on the outfide fome fat cufhioned 
up in that angle in the line (4). Though generally 
wanting, I have found the tuberculum Loweri very 
diftinét in the human heart. 

4. The auricue is, as I have faid, a fmall appendix 
to the great bag or finus, and is marked (f). It is 
{mall, femicircular, notched or fcolloped, and fomewhat 
like a dog’s ear; whence its name. In general, we 
mame the whole of this bag auricle; but by this plan 
the names of finus and auricle muft be eafily under- 
flood. The point chiefly to be noted is this, that the 
' veins, as they approach the auricle, are thin, delicate, 
tranfparent; that where they expand into the finus they 
become flefhy, thick, and ftrong; that in the auricle 
itfelf the mufcular fibres at (f) are very ftrong, have 
deep fulci like thofe of the ventricle, crofs each other fo 
- as to make a net-work; and thefe ftrong fibres (f) are 
what are named the mufculi peétinati auricula. Where 
thefe mufcles run, as in cords, acrofs the auricle, they 
are very thick and opaque; but in the interftice of each 
{tripe or mufcular fibre, the auricle is tranfparent, like 
the membranes of the veins; and thefe ftripes of mufcu- 
Jar fibre which are laid upon this thin membrane are 
almoft as regular as the teeth of a comb; and thus they 
are named MUSCULI PECTINATI. 

5s. The vatves of the AURICLE are placed at the 
circle (i), where the auricle enters into the ventricle, 
and the valves are marked (2): and how neceflary thefe 

VOL. I. DD are 


402 OF THE MECHANISM 


are for regulating the movements of the heart, will be 
eafily underftood by confidering the conditions in which 
the auricle and ventricle at. Firft, The cava pour in 
a flood of blood upon the finus and auricle, with a con- 
tinual preflure; the moment the auricle has contracted, 
it is full again; the preflure from behind excites it to 
act, and while it is acting there is no occafion for valves 
to guard thofe veins whofe blood is prefling forwards 
continually, becaufe they are continually full, and have 
behind them the whole preffure of the circulating blood. 
But when the auricle acts, it throws its blood into the 
ventricle, fills it, and flimulates it; the auricle then les 
quiefcent for a moment, while it is gradually filling from 
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Avuricutar Vatves explained. 


Fig. 7. fhows the Auricle and Ventricle cut open, and the valve 
hanging in three great divifions.—(a) Part of the infide of the 
Auricle.—(4) Part of the infide of the Ventricle.—(c) The Ten- 
dinous Circle from which the membrane of the valve arifes.— 
(d) The Columne Carnee.—(e) The Corde Tendinex. —( f/f) 
The three great divifions of the Valve. No. 8. fhows the circle 
of the entrance of the Auricle ftill entire; where—(g)—marks the 
eutrance into the Auricle—(fff} The three great divifions of 
the Valve—(d) The Columne Carnee; and—(e) The Corde 
‘Tendines. 
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behind with blood; but during this quiefcent ftate the 
whole blood from the ventricle would ruth back into ives 
were it not guarded by valves. The valves, then, which 
rife whenever the ventricle begins to act, are of this 
kind: there is, firft, a tendinous circle or hole, by which 
the auricle communicates with the ventricle. The open- 
ing is large enough to admit two or three fingers to pafs 
through it; it is fmooth, feems tendinous, is plainly the 
place of union betwixt the auricle and ventricle, which 
are in the foetus (in the chick, for example) diftin& bags; 
and from all the circle of this hole arifes a membrane, 
thin, and apparently delicate, but really very ftrong ; not 
divided into particular valves at this root or bafis, but as 
the membrane hangs down into the ventricle, it grows 
thinner, and is divided into fringes. How thefe fringes 
can do the office of valves is next to be explained. The 
tags and fringes of this membrane are actually tied to the 
infide of the ventricle by many ftrings, which being, like 
the v.lves, of a tendinous nature, are called corvom 
TENDINE#, or tendinous cords; and thefe cords being 
attached to little procefies projeGing from the mufcu- 
lar fubftance of the heart, thefe proceffes are named 
COLUMN CARNE, or flefhy columns. Of thefe tyings 
of the valves there are three chief points; the whole 
circle feems to be divided into three fharp pointed 
valves; they are named VALVULA TRICUSPIDES, or 
three-pointed, or they are {till fometimes called Triglo- 
chine Valves. ‘The valves fall down eafily when the 
blood goes down through them, and they rife readily 
and quickly whenever the blood gets behind them: 
when the ventricle is full the valves are ftill open, but | 
when the ventricle contracts the blood throws up the 
valves, and clofes the opening into the auricle, and now 
the tendinous cords and flefhy colamns fupport the 
margins of the valves, fo that they give them ftrength 
to fupport the heart’s action. | 
6. ‘he venTRICLE of the RIGHT sIDz (//) is like its 
auricle, larger than the fame parts on the left fide; for 
this auricle and ventricle of the right fide have the 
weight of the whole blood of the body prefling upon 
DD2 them, 
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them. They are fubje& to occafional fulnefs, for they. 
mu{t be dilated by many accidents, as labour, violent 
ftruggles, &c. which fend the blood too quickly upon 
the heart ; while the left auricle and ventricle, on the 
other hand, can never be overloaded, as long as the 
pulmonic artery preferves its natural fize, for that artery 
continues always the meafure of the quantity of blood 
which they receive. The ventricle is thick, ftrong, and. 
flefhy. Its inner furface is extremely irregular; 1t puts 
out from every part of its furface very ftrong flefhy 
columns. ‘hefe flefhy columns are irregular in fize, 
big, flrong, running along the length of the ventricle ; 
‘fome crofs the ventricle, fo as to connect its oppofite 
walls together; fome have tne tendons of the valves 
fixed to them; all of them have perfect contractile 
power, and are indeed the ftrongeft mufcles of the heart. 
Betwixt the flefhy columns, there are, of courfe, very 
deep and irregular grooves; and among the contfuled 
roots of thefe flefhy columns the blood often coagulates 
after death, feldom before it, into the form of what are 
called polypi of the heart. Yer ftill the walls of the 
right ventricle (/)—are thinner, the flefhy columns 
{maller, the cavity greater, than thofe of the left fide ; 
the right ventricle of the heart has alfo a peculiar form, 
for the sEPTUM CoRDIs, a partition betwixt the right and 
left heart, is not, as generally fuppofed, a part common 
to both; but the left ventricle is much longer, and 
more conical than the right one; the feptum belongs 
almoft entirely to the left ventricle; the right ventricle, 
which is much bigger, laxer, flatter, and thinner in the 
walls, is, as it were, wrapped round the left; and thus 
the left ventricle alone forms the acute apex of the 
heart, and the left ventricle of neceflity bulges very 
much into the cavity of the right, fince the right ven- 
tricle is fo much larger, and in a manner wrapped 
round it. In both ventricles, it is very remarkable, 
that towards the opening of the auricle the furface of 
the ventricle is very rugged, irregular, and croffed with 
columnz carneze;.while a {mooth and even lubricated 
channel marked (m)—leads towards the artery. 


7. The 
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7- The puLMoNIc ARTERY arifes from the right ven- 
tricle, to carry out the blood clofe by the great opening 
at which the auricle pours it in; the artery rifes at its 
root in a very bulging triangular fhape. It is the valve 
. within the mouth of the artery that gives it this very 
peculiar fhape without; for tne bulging root is divided 
into three knobs, indicating the places of the three 
valves, the artery dilating behind each valve into a little 
bag, which, when it ts defcribed, is called its finus. 

8. ‘This vatve of the PULMONIC ARTERY (7)—has 
a more perfect and fimple form than that of the auricle, 
‘Ihe valves in the mouth of each of the great arteries 
are three in number; they are thin but ftrong mem- 
branes, rifing from the circle of the artery, where it 
comes off from the heart: each valve is femilunar; its 
larger and loofer edge hangs free into the cavity of the 
artery; the edge is a little thicker than the reft of the 
valve; the three valves together form one perfect circle, 
which clofes the mouth of the artery fo that no grofler 
fluid, nor hardly air can pafs, When they are filled 
till they become very tenfe, each valve forms a kind of 
bag; fo that when you look at the mouth of a dried 
artery, they appear like neat round bags; and when 
they are likely to be forced, the little horns or tags by 
which each valve is fixed into the coats of its artery, 
become fo tenfe as to do the office of a ligament: thefe 
are called the sEMILUNAR OF SIGMOID VALVES. 

Now the condition of the ventricle while it is con- 
tracting is well underftood: the auricle by its action 
lays down the tricufpid or auricular valve, and fills the 
ventricle ; the ventricle cannot feel the ftimulus of ful- 
nefs till its valves rife and its corde tendinez begin to 
pull; and the ventricle could not be clofe for acting, 
nor its walls perfect, it could not in fhort be an entre 
cavity, till the tricufpid or auricular valves were com- 
pletely raifed. But there is another opening of the ven. 
tricle, viz. that into the artery, which mutt be alfo fhut ; 
this is one of the feveral inftances of the fubordination 
of thefe aétions one to another ; for firft the auricle a¢ts, 
then the ventricle, then the artery; fo that the auricle 
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and the artery are acting in the fame moment of time; 
the artery by acting throws down its valve, and clofes 
that opening of the ventricle, while the auricle is filling 
it with blood; and again, the moment that the ventricle 
is filled, both the auricle and artery are in a ftate of re- 
laxation, the auricular valve rifes fo as to clofe the ven- 
tricle on that fide; and the arterial valve falls down, 
both becaufe the artery has ceafed acting, and becaufe 
the valve is laid flat by the whole blood of the ventricle 
rufhing through it. Hence it is very obvious, that the 
right ventricle could neither be filled nor ftimulated, 
unlefs the opening toward the artery were clofe during 
the time of its filling; and again, it is obvious that this 
valve cannot be laid down by any other power than that 
of the artery itfelf; who then can doubt that the artery 
has in itfelf (like the ventricle) a ftrong contraétile 
power? ‘That it is the ftroke of the artery fucceeding 
that of the heart thaf lays-down this valve fo clofely, is 
proved by this, that in many animals, in fifhes for ex- 
ample, the aorta is as plainly mufcular as the heart itfelf, 
it is like a fecond heart; and in fifhes the veffel return 
ing from the gills, and often in human montters, the 
artery alone, by its own mufcular power, moves the 
whole circulation without any communication with the 
heart. In fithes there is no fecond heart for the circu- 
lation of the body; and in monfters the heart is fome- 
times wanting, and there is found nothing but a {trong 
aorta to fupply its place. This ftroke of the pulmonic 
artery, then, (which the heart excites,) pufhes the blood 
through the leffer circle or circulation of the lungs, and 
by the pulmonic veins it is poured into the left fide of 
the heart. | 

g. ‘The rerr auricre of the heart is unlike the right 
auricle in thefe refpects: the finus, or that part which 
confifts of the dilatation of the pulmonic veins, is 
-fmaller, while the auricula, which is the more mufcular 
part, is larger; the pulmonic veins come in four great 
trunks from the lungs, two from the right fide and two 
from the left ; two great veins then enter at each fide of 
the left auricle, by which it gets a more {quare form ; 
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the whole of the left finus, which forms the chief bulk 
of this part, is turned direétly backwards towards the 
{pine, and is not to be feen in any common view of the 
heart ; but I have here added a plan of the back part of 
the heart*, fhewing, 1. How the left ventricle lies behind ; 
2. How the left auricle is turned ftill more diredtly 
backwards; 3. How the pulmonic veins enter into it in 
four great branches, fo as'to give a fquare or box-like 
form, compared with the gliding, gentle fhape of the 
right auricle; 4. How the pulmonic artery comes out 
from under the arch of the aorta, dividing into its two 
great branches for each fide of the lungs; and, 5. How 
the aorta arches over it, towers above all the other veffels, 
and is known always among the veflels of the heart by 
the carotid and fubclavian arteries which come off from 
its arch. On the plan, No. 6. are feen—(o0) the two 
pulmonic veins entering from each fide of the lungs— 
( pp) the opening of thefe into the auricle—(gq) the finus 
formed in part by the dilatation of thefe veins, and,—(r) 
the auricula or little ear, from which the whole bag is 
named auricle. car 

10. The valves which guard the left auricle are 
feen here t (ss) :—-Now it is to be remembered that 
the left auricle is fmaller than the right, that the circle 
or opening of the left auricle is of courfe {maller than 
that of the right ; that while it requires a valve divided 


into three points to fill the opening of the right auricle, a 


valve divided only into two points fuffices for the opening 
of the left auricle; this is the reafon of this flight variety 
of fhape betwixt the two auricular valves, and is alfo the 


* Explanation of the pack viEW of the HEART, N° g. 


1, Lhe left Ventricle—z, The left Auricle— 3 3 3 3, The four 
Pulmonic Veins—4 4, The two great branches of the Pulmonic 
Artery—5, The Aorta—6, The Carotids and Subclavians — 
7, The Cava Defcendens—8, The Cava Afcendens, with all its 
branches from the Liver—g, The great Coronary Vein running 
along the back of the Heart betwixt the Auricle and Ventricle in 

furrounded by fat. 
oe This begins the efcdotien of the left fide of the Heart, and 
the defcription follows the plan, N” 6.« 
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reafon of the valve of the right fide beltip called TRr- 
cusPip or three-pointed, while this of the left fide, from 
fome very flight refemblance to a mitre, 1s named VAL- 
VULA MITRALIS, the MITRAL VALVE. In all other points 
this valve is the fame with that of the right fide, it has 
the fame apparent thinnefs, for it is even tran{parent, the 
fame real ftrength, the fame COLUMN. CARNEMand ten- 
dinous ‘firings to fupport it; the fame rough irregular 
furface towards the opening of the auricle; the fame 
fmooth gutter leading towards theartery. The con{titu- 
tion of all thefe parts, in fhort, is exprefsly the fame ; 
fo that even concerning the left ventricle there is nothing 
further to be obferved, but that while it is much longer 
than the right ventricle, it is much fmaller in its whole 
cavity, is much ftronger1 in its COLUMNA CARNE, and 
much thicker in its fiefhy walls, as at (i) where it 1s 
feen to be thicker than the right ventricte, it is indeed 
nearly three times as thick. 

11. The sEMILUNAR VALveEs of the aorta are alfo 
feen in this general plan at (#)—where manifeltly 
the general {ftru€ture, and general intention of the 
valves are the fame as in thofe of the pulmonic 
artery ; but {till we find at every pomt marks of fupe- 
rior {trength and more violent action in the left fide of 
the heart ; for though this valve be exprefsly like that 
of the pulmonic artery, and named like it femilunar, 
yet it is thicker and ftronger in its fubftance, and is 
peculiarly guarded by three fmall hard tubercles, which 
being placed one in the apex or point of each valve, 
meet together when the valve is clofe, and give a more 
perfec refiftance to the blood, and prevent the valve 
being forced open. ‘Thefe are to be feen chiefly in the 
marginal drawing, and from their being of the fize of 
fefamum feed, they have the name of Corpora Szsa- 
MOIDEA 3 fometimes they are named Corpufcula 
Arantii. 

12. The aorta arifes from its ventricle very large 
and ftrong ; ; it fwells ftill more at its root than the pul- 
monic artery does ; the three fubdivifions of this fwel- 
ling, which mark the places of the femilunar valves, are 
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very remarkable; the 
curvature at the arch 
of the aorta is called 
Its great finus, and 
thefe three fmaller 
bags are called the 
three lefler finufes 
of the aorta. 


Tig. ro. thows the 
aorta entire, but its root 
within the heart opened 
fo as to fhow its valvea— 
(a) The body of the 
aorta ; the arch is marked 
by 24, the carotids and 
fubclavians—(c) Shows 
one of the >ronary ar- 
teries or artery of the 
heart.—(d) A part of 
the walls of the heart— 
(eee) The three valves 
ituffed and turgid towards 
the heart.——N° 11, 
fhows the lower part of 
the aorta cut open; and 
two of the valves—(aa) 
—entire; and the third 
valve—(55)—cut in two 
by flitting up the artery. 
—And (rr) fhows the 
mouths of the two coroe 
nary arteries.—-—-N° 12, 
fhows the aorta flit only 
in its lower part, and the 
valves (aa) and the 
mouths of the coronary 
arteries (42) are feen in 
their natural fituation.— 
N.B. In thefe tao lat 
drawings the corpora 
fefamoidea are diftin&ly 

, feen in the central part of 


"the edge of each valve, 
gy. and they need no letter 


to diftinguifh them. 
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Of the CoRONARY VESSELS. 


But there ftill remains to be explained that peculiar 
circulation by which the heart itfelf 1s nourifhed, and yet 
there is nothing in it very different from the ufual form 
of arteries and veins; it is a part of the general circu- 
lation of the body, for the heart is nourifhed by the two 
firft branches which the aorta gives off. ‘The circula- 
tion deftined for the nourifhment of the heart 1s pecpliar 
in this chiefly, that. the forms of the arteries and veins of 
the heart are beautiful, and that the arteries rife juift 
under the valves of the aorta, while the veins end with 
one great mouth in the right auricle. ‘The coronary 
arteries are two in number, of the fize of crow-quills ; 
we fee from the infide of the artery their mouths opening 
above the figmoid valves. One artery comes from the 
lower fide of the aorta; it lies towards the right; it be- 
longs chiefly to the right ventricle; it comes out firft 
betwixt the roots of the aorta and pulmonic arteries ; it 
paffes in the furrow betwixt the right ventricle and au- 
ricle, and turning round arrives at the back part of the 
heart, and runs down along the middle of that flat fur- 
face which lies upon the diaphragm ; and when it arrives 
at the apex of the heart, its extreme arteries turn round 
the point and inofculate with the oppofite coronary. 
The other coronary belongs in like manner to the left 
fide of the heart, and arifes from the upper fide of the 
aorta; it firft goes out betwixt the pulmonic artery and 
the left auricle, and then turning downwards upon the 
heart, it runs along that groove which is betwixt the 
ventricles, and marks the place of the partition or feptum 
ventriculorum ; its chief branches turn towards the left 
ventricle, and branch out upon it; it belongs as pecu- 
liarly to the left fide of the heart as the other does to 
the right fide: after fupplying the left ventricle, &c. it 
turns over the point of the heart to meet the extremity 
of the firft, and inofculate with it. . Both thefe arteries 
give branches not only to. the fleflr of ee 
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but to the auricles, and alfo to the roots of the great ar- 
teries, conftituting the vasa vasorum, as fuch minute 
branches fent to veflels are called. 

‘The GREAT CORONARY VEIN which colleéts the blood 
of thefe arteries, arifes in {mall branches all over the 
heart; thefe meet fo as to form a trunk upcn the fore- 
part of the heart, where the feptum or union of the 
ventricles is. While f{mall, the veins accompany their 
refpe€tive arteries ; but after the great trunk is formed, 
the vein takes its own peculiar route. When the trunk 
of the great coronary vein (accompanied by feveral 
leffer veins) arrives at the auricle, it runs in between the 
left auricle and left ventricle; it turns all round the 
back of the auricle till it gets to the right fide of the 
heart ; it lies in the deep groove betwixt the auricle and 
ventricle, furrounded with much fat ; and having almoft 
entirely encircled the heart, it difcharges its blood into 
the right auricle, clofe by the entrance of the lower 
cava. ‘The opening is very large; it lies juft above the 
tendinous circle of the auricle, and it is guarded witha 
{trong femilunar valve. This is the great coronary vein ; 
ali the veins which appear upon the heart are but 
branches of it; what are called the mrippuz vein of the 
heart, the vein of the right auricle, the vena innominata, 
&c. areall but branches of the great coronary vein run- 
ning along the right fide or lower furface of the heart ; 
if there were to be any marked diftinétion, it fhould 
be into the GREAT CORONARY VEIN belonging to the left 
fide of the heart, and the vena INNOMINATA belonging 
to the right fide. But one thing more is to be obferved ; 
viz. that upon the inner furface of the right auricle may 
be feen many {mall oblique and very curious openings, 
which ferve for the mouths of veins, while their ob- 
liquity performs the office of a valve. This name of 
coronary veflels is a very favourite one with anatomifts, 
and is applied wherever veffels furround the parts which 
they belong to, however little this encircling may be like 
a crown; and it is thus that we have the coronary arteries 
of the ftomach, coronary arteries of the lips, aud coronary 
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arteries of tre heart. But thefe veffels of the heart are 
realy very beautiful, and have fome things very peculiar 
in their circulation: firft, with regard to the coronary 
arteries, they lie with their mouths under the fgmoid 
valves; or at leaft in fo equivocal a manner, that their 
peculiar pofture has given rife-to violent difputes ; viz. 
Whether they be filled, like all the other arteries, by the 
{troke of the heart, or whether they be covered by the 

valve fo as to let the blood rufh paft them during the 
action of the heart. 

“We feeothe eae of the coronary arteries rather, 
as | imagine under the valve; though Haller fays they 
are above the valve, and that the higheft point to which 
the margin of the valve reaches in very old men is 
below the opening of the coronary artery, and half way 
betwixt it and the bottom of the finus or little bag 
behind the valve. But let this be as it will, if the con- 
dition of the aorta be confidered, it will be found to 
make no difference ; for though the valves rife and fall, 
are at one time fully opened, and at another time clofely 
fhut, {till in both thefe conditions of the valve the aorta 
is as full as it can hold; its contraction inftantaneoufly 
follows that of the heart, but its contraction is not, like 
that of the heart, fuch as to bring its fides together ; on 
the contrary, the aorta is full when the heart ftrikes, 
the action of the heart diftends it to the greateft degree, 
the aorta re-acts fo as to freeitfelf of this diftention, but 
ftill it remains in fome degree full of blood; elfe how 
could this, like every other artery, preferve always its 
form and apparent fize? In this condition of matters, it 
is obvious that the coronary branches are on the fame 
footing with allthe other branches of the aortic fyftem ; 
that like all the other arteries, they firft feel the ftimulus 
of fulnefs from the pufh of the heart, and along with it 
the ftroke of the aorta. 

Secondly, with regard to the coronary veins a difpute 
has arifen more violent than this; for it has been 
doubted whether the coronary veins, large as they are, 
do actually convey the whole of the blood which the 
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coronary artery gives out. Veuffens believed that fome 
of the coronary arteries opened directly into the cavities 
of the heart, without the interpofition of veins. The- 
befius, after him, believed that there were fome fhorter 
ways by which the blood was returned; not by a long 
circle into the right auricle, but directly into the ven- 
tricles of the heart. Veuflens, Thebefius, and others 
who belonged to their party, pretended to prove this 
fact by injections: But what doétrine is there which 
fuch clumfy anatomy and awkward injections may not 
be made to prove? ‘They ufed mercury, tepid water, 
and air; and they forced thefe, the moft penetrating of 
all injections, till they exuded upon the inner furface of 
the heart; but if they had fixed their tubes, not into the 
coronary artery, but into the aorta, and had proceeded to 
infpect, not the heart, but all the vifcera of the body, 
they would have found their injections exuding from 
every furface ; of the pleura and lungs; of the perito- 
neum, and inteflines; of the brain, and dura mater ; 
of the mouth, and tongue; and univerfally through 
the cellular membrane of the whole body; but if any 
coarfe injection, as tallow or wax, be ufed, following this 
natural courfe, it keeps within the arteries and veins, 
and if thin and well prepared, finds its way back to the 
auticle of the heart ; but this injection alfo is extravafa- 
ted and is found in the cavities of the heart. 

Du Verney was fo far engaged in this queftion, that 
having an opportunity of difleting the heart of an ele- 
phant, he tied up the coronary arteries and veins, wafhed 
and cleaned very thoroughly the cavities of the heart ; 
and then tried, by {queezing, and all kinds of methods, 
to make that blood which was tied up in the coronary are 
teries and veins exude upon the inner furface of the heart, 
but with no effect. 

On the prefent occafion, a theoretical anfwer happens 
to be as fatisfactory as the moft correct experiments : 
and it is this, If there really were to be formed (by 
difeafe for example) thofe numerous openings which 
Thebefius and Veuffens defcribe, then the blood flowing 

all 
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all by thefe fhorter and eafier paflages, none could come 
to the great coronary vein ; its office would be annibilat- 
ed; and itfelf, contraCting gradually, would foon ceafe 
to exift. | : 


Of the Eusracuran VALVE. 


There remains to be explained in the mechanifm of 
the heart one point ; and which I have feparated from 
the others; not becaufe it is the leaft important, but 
becaufe it isthe moft difficult, and, if I may be allowed 
to fay fo, not yet thoroughly underftood,; [ mean the 
anatomy of the EUSTACHIAN VALVE; which, if it had 
been eafily defcribed, fhould have been firft defcribed ; 
for itis a valve which lies in the mouth of the lower 
cava, jult where that vein enters the right auricle of 
the heart. How imperfe@ a valve this is, how difficult | 
to diflect or to explain, may eafily be known from this, 
that Winflove was firft incited to look for the valve by 
fome hints in Sylvius; he was foon after fairly directed 
to it by finding it in the tables of the Euftachius, which 
were then firft found and publifhed by Lancifi, after 
the author had been dead 150 years; and yet with all 
this afiiiance Winflow fought for it continually in. 
vain, till at laft he refle@ed, that by cutting the heart 
in its fore-part, he muft have always in his diffe@tions 
deftroyed any fuch valve; by opening the back part 
of the cava he at laft faw the valve, and demonftrated 
it to the Academy of Sciences in France; and havin 
juft received from Lancifi his edition of the Euftachian 
Table, fo long hidden, and fince fo outrageoully praifed, 
he called it vaLVULA EUSTACHIANA, a name which it 
has retained to this day, and he added RETICULARIS, 
to exprefs its lace-like netted appearance at its upper 
edge. From Winflow’s time to this prefent day, that 
is, for eighty years, there has been no good drawing, 
nor even any perfect defcription of the valve; and in the 
confufion of opinions upon the fubjeét, what its ufe may 
be no one knows. 
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The Euftachian valve lies in the mouth of the. 
alcending cava, jult where that great vein is joined to 
the auricle of the heart. It looks as if formed merely 
by the vein entering at an acute angle, and by the 
inner edge of the vein, or that which is joined to the 
auricle, rifing high, fo as to do the office of a valve. 
The very firft appearance of the valve, and its place juft 
over the mouth of the cava, feems to point out that 
ufe which Lancifi has affigned it, viz. to fupport the 
blood of the upper cava, and prevent that column of 
blood which defcends from the cava gravitating upon 
the oppofite column which comes from the liver and 
lower parts of the body; and yet this, moft likely, is 
not its ufe. The valve fomewhat refembles a crefcent, 
or the membrane called hymen. It occupies juft that 
half of the cava which is neareft the auricle. Its deepeft 
part hangs overthe mouth of the cava, and is nearly 
half an inch in breadth, feldom more, often lefs, fome- 
times a mere line. Its two horns extend up along the 
fides of the auricle; the pofterior horn arifes from the 
left of the ifthmus, as it is called, or edge of the oval 
hole; its anterior horn arifes from the vena cava, where 
it joins the auricle. Behind the valve the remains of the 
foramen ovale may be feen, now fhut by its thin mem- 
brane, but {till very eafily diftinguifhed ; for its arch-like 
edges are fo thick, ftrong, and mutcular, that they look 
like two pillars, and thence are called the COLUMN Fo- 
RAMINI5S OVALIs: thefe two pillars were called IstHmus 
VIEUSSENII, and by Haller are named ANNULUS FOSS 
ovaALis, while the reimains of the hole itfelf is fo deep 
that it is named the Fossa ovauis. Before the Eutta- 
chian valve lies the great opening into the ventricle ; 
but betwixt that and the valve there is a fofla or hollow, 
in which lies the opening of the great coronary vein ; 
and the valve which covers the coronary vein is a neat 
{mall flip of white and very delicate membrane, the one 
end of which conneéts itfelf with the fore-part of the 
Euftachian valve; fo that both valves are moved and 
made tenfe at once. 

The 
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The Euftachian valve is in general thick and flefhy; 
it is fometimes reticulated or net-like even in the feetus, 
but by no means fo often.as to vindicate Winflow, in. 
adding reticulare to the name; it grows reticulated 
chiefly in the adult. The only beautiful drawing that 
we have of a reticular Euftachian valve is in Cowper ; 
and that was from a man of eighty years of age. Per- 
haps in eight or ten hearts you will not find one that 
is reticulated in the leaft degree; in old men it is reti- 
culated, juft as all the other valves of the heart are, 
not by any thing peculiar to the conftitution of this 
valve; not by the preflure of the blood and continual 
force of the veffels, as Haller reprefents; but by the 
eradual abforption which goes on in old age, and which 
{pares not the very bones, for even they grow thin and 
in many places tranfparent. 

This is the fimple defcription of a valve, which has 
been the occafion of more controverfy than the cir- 
culation of the foetus and the ule of the oval hole. 
Winflow firft began about eighty years ago to obferve 
the connections and ufes of this valve; he laid it down 
as an abfolute fa& that this valve was almoft peculiar 
to the foetus; that it was perfect only while the fo- 
ramen ovale was open; that it vanifhed gradually as 
the foramen ovale clofed; that in the adult it was fel- 
dom feen unlefs the foramen ovale was alfo open by 
chance. It is incredible what numbers of anatomifts 
followed this opinion; for the difficulty of diffeCting the 
valve made it always eafier to fay that it was only in the 
foetus that it could be found: it is alfo incredible what 
abfurd confequences arofe from this doétrine, which, 
after all, is but a dream, for in fact the valve is more 
eafily fhown in the adult heart *. 

The 


* One author, I find in the Ata Vindobonenfia, is exceedingly 
angry indeed with all the great anatomifts, for not connecting more 
ftriétly with each other the anatomy and accidents of the foramen 
ovale, and Euftachian valve ; with Morgani, Albinus, and Wied- 


briecht, he is offended for faying that they had feen the sn 
ovale 
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The foundation being now laid for connecting this 
valve with the peculiar circulation of ‘the foetus, they 
conceived the following theory, which has come down 
to this very day ; viz. that in the child the great object 
of nature, in arranging its veflels, was to convey the 
blood which came frefh from the mother’s fyitem 
directly into the carotids, and fo plump into the head 
at‘once. “The pure blood:.from the mother comes 
through the liver by the du&tus venofus ; it is depofited 
in the lower cava at the right fide of the heart; and 
thefe anatomitts fuppofed that this current of frefh blood 
was directed by the Euftachian valve into the oval hole, 
through that into the left auricle and ventricle, and from 
thefe direCtly into the aorta and carotids ; while the fou] 
blood of the upper cava went down into the right auricle 
and ventricle, and from that into the du@tus arteriofus, 
and fo away down to the lower and lefs noble parts of 
the body, and to the umbilical arteries, and fo out of the 
fyftem; for the du@us arteriofus, which comes from the 
right ventricle in the foetus, joins the aorta only as it 
goes down the back, and none of its blood can pals. 
upwards into the head. 

This is the puerile theory, which, modified in various 
ways, has amufed the French Academy, or rather bee 
the caufe of a perpetual civil war in it, for a hundred 
years. ‘Uhis doctrine began with Winflow, it is till 
acknowledged by Sabbatier ; and Haller, after announ. 
cing a theory not at all differing from this, challenges it 


ovale open, without faying one word concerning the ftate of this 
valve ; and with Lieuteaud, Portal and others again, he is equally 
offended that they fhould have had ©pportunities of feeing the 
Euftachian valve entire without enquiring into the condition of the 
oval hole. The reafon of all this is very plain ; the oval hole had 
not been open, neither in the one fituation nor in the other, elfe it is 
very, unlikely that fuch correct and anxious anatomitts fhould have 
defcribed that valve which arifes from one of the borders of the 
oval hole, without obferving it open, if it was fo 3 efpecially as the 
eval hole, being open, is by no means an ufual occurence. 
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as his own theory; “ hance meam conjecturam etiam 2 
Nichols. video proponi.” Of the truth of this theory 
Haller was fo entirely fatisfied, that he not only pub- 
lithed it as peculiarly his own, but reclaimed it when he 
thought it in danger of being thus appropriated by 
another. Sabbatier is the laft in this train of authors ; 
and in order that there might remain no ambiguity im. 
what they had faid or meant, he pronounces: plainly 
thar the Euftachian valve is ufeful only in the fectus, 
and that. there are two: oppofite currents in the night 
auricle of the heart; that the one goes from the lower 
cava upwards to the foramen ovale, while the other frony 
the upper cava defcends right into the opening of the 
ventricle. What fhall we fay to anatomifts who m the 
narrow circle of the auricle conceive two currents to 
crofs each other dire@tly, and to keep as clear of each 
other as the arrows by which fuch currents are ufually 
yeprefented. ‘This error in reafoning is below all criti- 
eifm ; it carries us backwards a hundred years im anato- 
my and in phyfics; and. yet this is all that Winilow, 
Haller, Sabbatier, and a mob of others, have been able 
to fay in proof of the connection of the Euftachian valve 
with the circulation of the feetus.. : 
Lanciff, again, believed that it was chiefly ufeful by 
fupporting the blood of the lower cava, defending it 
from the weight of that column of blood which is con- 
tinually defcending from above; and Winflow and others 
approved of this, us being perhaps one ufe of the valve. 
But they have all of them forgotten a little circum- 
ftance, which muft affeCt the office of the valve, and 
which fhould have been regarded efpecially by thofe 
who faid it was ufeful chiefly before birth; they have 
forgotten a little circumftance, which John Hunter alfo 
fergot, when theorifing about the gubernaculum teftis, 
viz. that the child lies with its head downmoft for nie 
months in the mother’s womb. 
Nothing is more certain than that the Euflachian 
valve is not peculiar to the feetus; that 1 has no con- 
nection 
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mettion with the oval hole; that the valve $s often pus 
trcularly large after the foramen ovale is. Clofed’s that 
the valve is often obliterated where yet the foramen 
ovale remains open; that in adults it is more eafily 
cemonftrated than in children; that in old age it is often 
reticulated as the other valycs are. Tts ufe relates 
neither to the foramen ovale, nor to the afcending cava 3 
it relates-to the auricle itfelf, and therefore it is found 
in all the ftages of life, fmaller or larger according to 
the frze or form of the heart, 

‘The auricle en the fide towards the ven: cavee is ime 
perfects the anterior part of the auricle chiefly is mufcus 
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all effet; but to prevent this, and to make the auricle 
perfect, the vena cava, and auricle meet fo obliquely, 
that the fide of the cava makes a fort of wall for the 
auricle on that fide. This wail has entirely and diftinGly 
the reticulated ftru€ture ef the auricle ittelf, with flefhy 
bands of mufcalar fibres in it: this wall falls loofely 
backwards when the auricle is quite relaxed, as, for 
exampie, when we lay it open; and thus it has got the 
appearance and name without the ules of a valve; but 
when the heart is entire, tenfe, and filled with blood, 
this valve reprefents truly a part of the fide of the 
auricle: and that this part ef the wall of the auricle 
fhould be oceafionally a little hizher or lower, loofer or 
tenfer, we need not be furprifed. This further may be 
obferved, that wherever, as ina child, this valve is very 
thin and delicate, the anterior part of the fofla ovalis 
goes round that fide of the auricle particularly deep and 
itrong. Let it alfo be remembered, that in certain ani- 
mais this valve is particularly iarge and {trong 3 now, in 
a creature which goes chiefly in a horizontal pofture, it 
may itrengthen and make up the walls of the auricle 
(the chief ufe which I have affigned for it in man); but 
{urely it cannot protect the blood of the lower cava from 
the weight of blood coming from above, fince the body 
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of an animal lies horizontally, and there is no fuch 
weight. , The Parifian academicians defcribe the heart 
of the Caftor in the following terms: ** Under. the vena 
coronaria we find the valve called nobilis (viz. the 
Euftachian valve), which fills the whole trunk of the 
vena cava, and which is fo difpofed that the blood may 
be eafily carried from the liver to the heart by. the vena 
cava, but which is hindered from defcending from the 
heart towards the liver through the fame vein *.”’ 


* TLusTACHIAN VALVE. 

N° 14. explains merely the place of the Euftachian valve, which 
18 feen at (m).—-N° 15. explains both the place of the valve and its 
relation to the oval hole (e)—behind it, and to the mouth of the 
wentricle (n)—which lies before it. 

In both thefe plans—(a) Is the cava defcendens— (4) The aorta 
rifing behind it—(cc) The back of the auricle flit open—(d) The 
cava afcendens, in the mouth of which the valve is—(e) The fora- 
men ovale—( ff) Its two rifing borders, named pillars, ifthmus of 
Vieuffens, annulus ovalis, &c.—(m) The Euftachian valve, of which 
the two cornua, or fharp points, are feen in the lower plate, termi- 
nating in the pillars of the foramen ovale on one hand, and in the 
walls ef the auricle on the other. The opening of the foramen 
ovale (e)—is behind and above the valve ; the opening into the right 
ventricle (n)—is before and under the valve. 

N° 14. explains more particularly the ufes of the valve. Some 
authors conceived that it directed the blood rifing in the line (0)— 
upwards into the oval hole; others that it dire€ted the column of 
blood, reprefented by the arrow (f)—into the right ventricle.; 
others that it. prote&ted the column (0)—from the weight of the 
column (f).—I rather fuppofe that it completes the auricle in the 
dire&tion of the dotted line (¢)—and fo ftrengthens its action. 


OF THE IRRITABILITY AND ACTION OF THE HEART. 


But even this curious mechanifm of the heart is not 
more wonderful than its inceffant ation, which is fup- 
ported by the continual influx of ftimulant blood, and 
by its high irritability and mufcular power; for though 
we cannot direétly trace the various courfes of its muf- 
cular fibres, there is not in the human body any ae i 
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which the mufcular fubftance is fo denfe and ftrong. In 
the heart there can be no direét or ftraight fibres; for 
let them go off from the bafis of the heart in what 
direction they may, ftill as they belong to the one or the 
other ventricle, they muft by following the courfe and 
fhape of that ventricle, form an oblique line. Vefalius 
has indeed not reprefented them fo, he has drawn 
{traight fibres only; becaufe in the latter end of his 
great work he was without human fuljects, and betook 
himfelf to drawing from beafts. 

The fibres of the heart are all oblique, or fpiral, fome 
lying almoft tranfverfe ; they all arvfe from a fort of ten- 
dinous line which unites the auricle to the ventricle; 
they wind fpirally down the furface till the fibres of the 
oppofite ventricles meet in the feptum and m the apex 
of the heart. The fibres of each ventricle pais over the 
convex or upper furface of the heart, then over the 
apex, and then afcend along the flat fide of the heart, 
which lies upon the diaphragm, tll they again reach the 
bafis of the heart. he fecond layer or ftratum of fibres 
is alfo oblique; yet many of the fibres run almoit tranf- 
verfely, uniting the oblique fibres ; Dut when we go down 
into the thick fubftance of the heart, we find its fibres 
all mixed, croffed, and reticulated in a moft furprifin 
manner; fo that we at once perceive both that it is the 
{trongeft mufcle in the body, and that the attempt to 
extricate its fibres is quite abfurd*. ‘Their defire of 
giving more correct and regular defcripttons has been 
the caufe why thofe who have particularly ftudied this 

oint have been fatigued and difappomted; the moft 
fenfible of them have acknowledged with Vefalius, 
Albinus, and Haller, that the thing could not be done; 
while thofe, again, who pretended to particular accu- 
racy, and who have drawn the fibres of the heart, have 
reprefented to us fuch extravagant, grols, and prepof- 
terous things, as have fatisfied us more than their moft 


* Thickening the walls of the heart by vinegar, itrong acids, 
alum, or boiling the heart, have afialted us in unravelling its firucture 
but very little. 
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ingenuous acknowledgments could have done, that they 
allo could accomplifh nothing. 

There ts no queftion that irritability 1s varioufly be- 
fLowed in various creatures, that it is varioufly appomted 
in various parts of the body, that this property rifes and 
falls in difeafe and health; without hefitation we alfo 
may pronounce that the heart is in all creatures the moft 
irritable part; it is the part firft to live and the laft to 
die: * Pulfus et vita part ambulant paffu.* When we 
fee the puncium faliens in the chick, we know that 
there is hfe; and when we open the body of an animal 
foon after death, ftill the heart is irritable and contraéts. 

In the very firft days in which the heart appears in 
the chick, while yet its parts are not diftinguifhed, and 
the punctum faliens is the only name we can give it, the 
heart, even in this ftate, feels the flighteft change of heat 
or cold ; it 1s roufed by heat, it languifhes when cold, it 
is excited when heated again. It is ftimulated by fharp 
points or acids, it works under fuch ftimuli with a 
violent and perturbed motion. In all creatures it fur- 
vives for a long while the death of the body; for wher 
the creature has died, and the breathing and pulfe have- 
long -ceafed, and the body is cold, when the other 
mufcles of the body are rigid, when the ftomach has 
ceafed to feel, when the bowels which preferve their 
contractile power the longeft have ceafed to roll, and 
they alfo feel flimuli no more, ftill the heart preferves 
its irritability ; it preferves it when torn from the body 
and laid out upon the table ; heat, cauftics, fharp points, 
€xciie if fo move again. | 

We know alfo another thing very peculiar concerning 
the irritability of this organ, viz. that it is more irritable 
on its internal than on its external furface; for if inftead 
of cutting out the heart we leave it conneéted with the 
body, feek out (as the old anatomifts were wont to do} ~ 
the thoracic dud, or pierce any great vein, and blow a 
bubble of air into the heart, it purfues it from auricle 
to ventricle, and from ventricle to auricle again, till, 
wearied and exhaufted with this alternate ation, it 
ceafes at laft, but {till new ftimuli will renew its force. 

Thus 
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‘Thus it is long after apparent drowning or other fut- 


focation before the principle of life is gone; and long — 


alter the death of the body before the heart be dead; 
and jult as in this peculiar part of the fy{tem irritability 
is mm high proportion, there are in the feale of exiftence 
certain animals endowed in a wonderful degree with this 
principle of lite. ‘They are chiefly the amphibions crea- 
tures, as they are called, needing little air, which have 
this power of retaining life; no {Hmuli fee: to exhauft 
them, there feems efpecially to be no end to the a@tioa 
of their heart; a Newt’s or a Toad’s heart beats for 
days aiter the creature dies; a Frog, while ufed in ex- 
periments, is often neglected and forgotten, its limbs 
mangled, and its head gone, perhaps its {pinal marrow 
cut acrols, and yet fora whole night and a day its heart 
does not ceale beating, and continues obedient to fimuli 
jor a fill longer time. It feems as if nothing but the 
lofs of organization could make this irntable mufele 
ceale to act; or rather it fecms as if even fome degree of 
deranged organization could be reltored: breathe upon 


~ 


a heart which has ceafed to act, and even that gentle 
degree of heat and moifture will reftore its a€tion. Dr. 
Gardiner having left a turtle’s heart neglected in a hand- 
kerchief, he found it quite dry and ithrivelled, but by 
foaking 1 in tepid water its plumpneis and contrattility - 
were reitored. 

Since then chis irritable power fupports itfelf in parts 
long after they are fevered from the body, what doubt 
fhould we have that there is in the mufcular fibre fome 
innate contractile power or vis infita independent of 
nerves? And when we talk on a fubject fo difficult’ , 
and fo abftrufe, what other proof can we expect or wilh 
for than the power of one. peculiar and infuiated mufcle 
furviving the feparation of the head and brain, the de- 
ftruction of its nerves, or its total feparation from that 
living fy{tem to which it belongs? If the heart be the 
moll irritable mufcle of the body, if all this irritability 
arife from the nerves, how can it be that this mufcle, 
which is thus announced as the moft dependent on its 
merves, is really the moft independent? that the mufcle 
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which of all the body neads this nervous fupply ofteneft 
fhould want it the leaft, and fhould furvive the lofs of 
its nerves fo much longer than the other mufcles of the 
fame body? | 
Although the ancients knew how irritable the heart 
was, although they often opened living creatures, and. 
faw the heart ftruggling to relieve itfelf, becaufe it was 
opprefled with blood, yet they continued entirely igno- 
rant of the caufe: and why the heart fhould alternately 
contraG and relax without {top or interruption, feemed 
to them the moft inexplicable thing in nature. Hippo- 
crates afcribed it to the innate fire that is in the heart ; 
Sylvius faid, that the old and alkaline blood in the heart 
mixing with the new and acid chyle, and with the pan- 
creatic lymph, produced a ferment there; Swammer- 
dam, Pitcairn, and Friend, thought that the heart, and 
every mufcle which had no antagonift mufcle, was 
moved by a lefs proportion of the vital {pirit than other 
mulcles required. Others believed that each contraétion 
of a mufcle comprefied the nerves of that mufcle, and 
each relaxation relieved it; and that this alternate com- 
preflion and relief of the nerve was the caufe of the al- 
ternate movements of the heart: another phyfician of 
our own country, a great mechanic and a profound 
{cholar im mathematics, and all thofe parts of fcience 
which have nothing to do with the philofophy of the 
human body, refined upon this theory moft elegantly ; 
for obferving that the nerves of the heart turned round 
the aorta, and pafled down betwixt it and the pulmonic 
artery, he explained the matter thus: ‘‘ Thefe great 
arteries, every time they are full, will comprefs the 
nerves of the heart, and {fo ftop this nervous fluid, and 
every time they are emptied (a thing which he chofe to 
take for granted, for in truth they never are emptied), 
they mutt leave the nerves free, and let the nervous fluid 
pafs down to move the heart.” | 
Des Cartes, who ftudied every thing like a right 
philofopher of the old breed, viz. by conjecture alone, 
{uppofed that a fmall quantity of blood remained in the 
ventricle after each ftroke of the heart ; which drop of 
blood 
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blood fermented, became a fort of leaven, and, operated 
upon the next blood that came into the heart “ like 
vitriol upon tartar ;”? fo that every fucceflive drop of 
blood which fell into the ventricle fwelled and puffed 
up fo fuddenly as to diftend the heart, and then burft 


- out by the aorta. Philofophers have been fo bewitched 


with the defire of explaining the phenomena of the hu- 
man body, but without diligence enough to ftudy its 
ftructure, that from Ariftotle to Buffon, it is all the 
fame, great ignorance and great prefumption. But on 
this fubject of the pulfe of the heart, phyficians almoft 
furpaffed the philofophers in the abfurdity of their theo- 
ries, till at lait they were reduced to the fad dilemma of 
either giving up {peaking upon this favourite fubje@, or 
of contenting themfelves with faying, ‘* that the heart 
beat by its facultas pulfifica, its pulfative faculty ;’* as if 
they had faid, the jaws chew by their mandicative 
faculty, and the bladder pifles by its expulfive faculty, 

and the womb expels children by its parturient power. 
‘The ancients, I have faid, often opened living creatures, 
and faw the heart f{truggling to relieve itfelf becaufe it 
was opprefied with blood: this blood is itielf the ftimu- 
lus which moves the whole ; for important as this func- 
tion is, it is equally fimple with all the others: and as 
urine is the {timulus to the bladder, food an excitement 
to the inteftines, and the full grown feetus a ftimulus 
to the womb !—fo is blood the true ftimulus to the 
heart. When the blood rufhes into the heart, the heart 
is excited and acts ; when it has expelled that blood, it 
lies quiefcent for a time ; when blood rufhes in anew, it 
is roufed again: fo natural is both the inceffant action 
and regular alternation of contraction and relaxation in 
the heart. > ; 
It is when we are fo cruel as to open a living creature 
that we fee beft both the operation of the blood as a 
{timulus, and the manner in which the heart re-aéts 
upon it. When we tie the two vena cavas fo as to pre- 
vent the blood from arriving at the heart, the heart 
ftops ; when we flacken our ligatures and let in the 
blood, it moves again; when we tie the aorta, the left 
ventricle 
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ventricle being full of blood will continue ftrugeling, 
bending, turning up its apex, and contracting inceilantiy 
and ftrongly, and will continue this firuggle long after 


the other parts have loft their powers. ‘One author, 


whether from his’ awkwardnels, or the delicacy of the 


fubject, or really from the itreneth of the ventricle, - 


ailures us, that often while he has held the aorta of a 
Hrog clofe with pincers, it has burit by the mere force 
of the heart. If, after violent ftruggles of this kind, 
you cut the aorta, even of fo fmall a creature as an Eel, 
st will throw its blood to the diftance of three or four 
inches. 

Thus we not only know that we can excite the 
heart by accumulating blood in it, but that by con- 
finmg the blood in it we can carry that excitement to a 
very high degree; and in fhort, by keeping the one or 
the other ventricle inceflantly full of blood, we can make 
the one heart work continually, while the other lies quiet, 
or is only flightly drawn by the other’s motion, fhowing 
the true diftinction betwixt the heart of the body, and 
the heart of the lungs. And this is a memorable fa@, 
that it is not merely the flimulus of the blood, but the 
_fenfe of fulnels that makes the heart contraét; for the 
auricle often beats twice or thrice, fometimes it makes its 
puth four or five times, before it can force the ventricle to 
contract. 

When we empty the heart, and tie all its veins, all 
its parts ceafe to act; ftimuli applied outwardly make 
at contract partially; it trembles in particular fibres : 
but it is only letting in the blood, or blowing it up 
with air, that can bring it into full a€tionagain. When 
we look with cruel deliberation upon the ftrokes of 
the heart in any living creature, we obferve that at_ 
firft, during the full and rapid ation of the heart, 
there is hardly any perceptible interval among the 
jeveral parts; but towards the end of each experiment, 
when the pulfe flags, and the creature falls low, the 
{welling of the great veins, and the fucceflive ftrokes 
of auricle and ventricle, are diftin@ly told. ‘The di- 
latation and contraction of each part is what we can- 

not 
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not obferve, they are fo quick; but thefe things we 
difiincily obferve: The auricle contraéts and dilates the 
ventricle ; the ventricle contracts, fubfides, and fills 
the aorta; the aorta turns and twifts with the force of 
the blood driven into it, and by its own re-aCion, 
and the ventricle, every time that it contraéts, affumes 
a form flightly curved, the point turning up like a 
.tongue towards the bafis, and the bafis in fome degree 
endmg towards the point. The bafis, indeed, is in 
fome degree fixed to the diaphragm and fpine, but 
the heart im its contraGiion always moves upon its 
bafis as upon a centre; its ventricles, and efpecially its 
apex, are iree; the point rifes and curves fo as to 
ftrike againft the ribs; and the dilatation of the heart 
is fuch (together with the pofture and relation of its 
feveral parts}, that during the dilatation the heart turns 
upon its axis one way; the contration of the heart 
reverfes this, and makes it turn the other way, fo 
that it feems to work perpetually with the turning 
motions of aferew. All this is moft ftriking, while 
we are looking upon the motion of the heart in a living 

reature. 
he polture of the human heart is very fingular, 
and will illuitrate this turning motion extremely well ; 
for in the human heart the pofture is fo diftorted, that 
no one part has that relation to another which we 
should beforehand expect. In the general fyftem, the 
human heart is placed nearly in the centre, but not 
for thofe reafons which Dionis has affigned ; it is not 
im order that by being in the centre it may feel lefe 
the difkculty of driving the blood to any particular 
limb or part of the body; it is the place of the lungs 
that regulates the pofture of the heart; and wherever 
they are, it is. Except the Oyfter, I hardly know of 
any creature im which the heart lies exprefsly in the | 
centre of the body. In Frogs, Toads, Newts, and Snakes, 
the lungs are not moved by any diaphragm; they are 
filled only by the working of the bag attached to the lower 
jaw, the ungs then begin under the jaws, and the heart 
is lodged at the root of the jaws, leaving, as in a Newt 
3 or 
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or Cameleon, Crocodile, Adder, Serpent, &c. the whole 
length of their trailing body behind. In a fith, the 
gills ferve the creature for lungs; the gills are lodged 
under the jaws, and the heart is placed betwixt them.’ 
In infects, as in the common Caterpillar (the aurelia of 
our common Butterfly), the air enters by many pores on 
its fides; and accordingly its heart is not a fmall round 
bag, but may be eafily feen running all down its back, 
working like a long aorta, but having recular pulfations, 
denoting it to be the heart; and this you eafily fee 
through the infeét’s fkin, for it is more tranfparent along 
the back where the heart is. 

The breaft in man is divided into two cavities by a 
membrane named the MepiasTiInuM. ‘This membrane 
pafles directly acrofs the breaft from the fternum > 
before, till it fixes itfelf into the fpine behind. It is 
on the left fide of this membrane, in the left cavity of 
the breaft, that the heart is placed, lying out flat upon 
the diaphragm, as upon a floor, by which it is fup- 
ported.* ; and that furface (2)—which les thus upon | 
the diaphragm, is perfedtly flat, while the upper fur- 
face (b)—or what we ufually call the fore-part of the 
heart, is remarkably round. ‘The whole heart lies out 
flat upon the diaphragm; its bafis (c)—where the 
auricles are, 1s turned towards the fpine and towards 
the right fide ; the apex (¢)—or acute point, is turned 
forwards, and a little obliquely towards the left fide, 
where it {trikes the ribs; the vena cava (e)—enters in 
fuch a manner through a tendinous ring: of the dia- 
phragm t, that it ties down the right auricle to that 
floor (as | may term it) of the thorax ; the aorta (/) 
does not rife in that towering fafhion in which it is feen 


* Thetrue pofition of the heart is what is reprefented in N° 16, 
and 17.3; where N° 16. fhows the heart fet upright, as I have 
hitherto. reprefented it in all my plans, while N° 47. reprefents 
its inclined pofition lying almoft horizontally upon the floor of the 
diaphragm. | | 

t Let it be obferved, that (e) in this drawing marks the point 
where the lower cava wastied clofe upon the diaphragm, to prevent 
the injeCtion going down into the veins of the liver and abdominal 
Cave. ’ 
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when we take a dried-up heart, which naturally we 
hold by its apex, inftead of laying it out flat upon the 
palm of our hand; nor in that perpendicular direction 


j in which hitherto, for the fake of diftin&tnefs, I have 


reprefented it in thefe plans; but the aorta goes 
out from its ventricle towards the right fide of the 
thorax ; it then turns in form of an arch, not directly 
upwards, but rather backwards towards the fpine; 
then it makes a third twift to turn downwards; where 
it turns downwards it hooks round the pulmonic ar-, 
tery (g),—jult as we hook the fore-fingers of our two 
hands within one another. The right heart (44)— 
ftands fo before the other, that we fee chiefly the right 
auricle and ventricle before, fo that it might be named 
the anterior heart; the pulmonic artery (¢)—covers 
the root of the aorta; the left ventricle (i),—from, 
which the aorta rifles, fhows little more than its point ~ 
at the apex of the heart; the left auricle (4)—is feen 
only in its very tip or extremity, where it lies juft be- 
hind the pulmonic artery; and the aorta (f)—arifes 
from the very centre of the heart. From this view 
any man may underftand thefe veflels by other marks 
than the mere colours of an injection; and he will 
alfo eafily underftand why the heart twifts fo in its 
actions, and how it comes to paifs that its pofture is 
difficult for us to conceive, no one part having that 
relation to.any other part which we fhould beforehand 
fuppofe. 


Of the PericarpiumM. 


But the PERICARDIUM, purfe, or capfule, in which 
the heart is contained, affects and regulates its pof- 
ture, and makes the laft important point concernin 
the anatomy.of the heart, It is a bag of confiderable 
fize and great {trength, which feems to us to go very 
loofely round the heart, becaufe when we open the 
pericardium the heart is quite empty and relaxed; 
but I believe it to furround the heart fo clofely as to 

fupport 
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{upport it in its palpitations, and more violent and fires 
gular actions; for when we inject the heart, its pe» 
ricardiunt remaining entire, that bag is filled fo full 
that we can hardly lay it open with a probe and lancet 
_ without wounding the heart; and itil further, when 
- we open the pericardium before we inject the heart, 
the heart receives much more injeétion, fwells to an 
unnatural bulk for the thorax that it is contained in, 
and lofes its right fhape. The pericardium is formed 
like the pleura and mediaftinum, of the cellular fub- 
flance; it is rough and irregular without, and fieecy 
with the threads of cellular fubftance, by which it is 
connected with all the furrounding parts; within it 
is fmooth, white, tendinous, and gliftening, and ex- 
ceedingly flrong. As the heart lies upon the floor of 
the diaphragm, the pericardium, which lies under the 
heart, 1s connected with the diaphragm a little to the 
left of its tendinous centre, and fo very flrongly that 
they are abfolutely infeparable. he pericardium 
furrounds the whole heart, but it is loofe every where 
except at the root of the heart, where it is conneéted . 
with the great veflels: For the pericardium is not 
fixed into the heart icelf, but rifes a- confiderable way 
upon the great veflels, and gives to the roots of the vef- 
fels, which are feen on opening the pericardium, an out 
ward coat, and furrounds each veflel with a fort of ring, 
as may be feen in the plan*. For, ift, It furrounds the 
pulmonic veins where they are entering the heart; there 
the pericardium is fhort: adly, It mounts higher upon 
the vena cava than upon any other veffel; the cava of 
courfe is longer within the pericardium, and it alfo is 
furrounded with a fort of ring: 3dly, It then paffes 
round the aorta and pulmonic artery, furrounding thefe 
in one greater loop: 4thly, The cava inferior is the 
veflel which is the fhorteft within the pericardium: 
for the heart inclines towards the horizontal direction: 
it lies ima manner flat upon the upper furface of the 
diaphragm, while the lower furface of the diaphragm 


* Vide Plan, N° 28. 
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that the liver and the right auricle of the heart are almoft 
in contact, the diaphragm only intervening; thence 
the lower cava which pafles from the liver into the right 
auricle of the heart cannot have any length. While the 
pericardium thus paffes round the great veflels, it mutt 
leave tucks and corners ; and thefe have been named the 
cornua or horns of the pericardium, 

But there is anether peculiarity in the form of the 
pericardium, which- | have explained in this fecond 
plan*; viz. that the pericardium conftitutes alfo the 
immediate coat of the heart ; for the pericardium having 
gone up beyond the bafis of the heart fo as to furround 
the great veilels, it defcends again along the fame veffels, 
and from the veflels goes over the heart itfelf. I have 
marked the manner of this more delicate inflection of the 
pericardium at (aa),—where the pericardium is loofé ; at 
(4b),—the angle where it is reflected; and at (cc)—, 
where it forms the proper coat of the heart, and where it 
is intimately united to its fubftance. The pericardium 
where it forms this coat becomes extremely thin and deli- 
cate, almoft cuticular, but ftrong; under this coat the 
coronary arteries pafs along im the cellular fubftance; 
under it the fat is gathered fometimes in a wonderful de- 
gree, fo asto leave very little to be feen of the dark or 
mufcular colour of the heart. 

The pericardium then is a denfe and very ftrong mem- 
brane, which | would compare with the capfule of any 
great joint, both im office and in form: for itis rough and 
cellular without, fhining and tendinous within; bedewed 
with a fortof halitus like the great joints, though perfect yet 
delicate in the child, but increafing in thicknefs by the 
continual frictions of the heart, juft as a caplular ligament 
does by the working of its joint; and its ufes are to keep 
the heart eafy and lubricated by that exhalation which 
proceeds from its exhalent arteries (and which can be 
imitated fo eafily by injeting tepid water into its ar- 
teries) to fufpend the heart in fome degree by its con- 


adheres to the upper furface of theliver. Thus it happens 
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nections with other parts, efpecially by its.connetions 
with the mediaftinum and diaphragm. ‘The pericardium 
limits the diftention of the heart, and checks its too violent _ 
actions ; juft as wefee it prevent too much of our injections 
from entering the heart. How {ftrong the pericardium 
is, and how capable of fupporting the action of the heart, 
even. alter the moft terrible accidents, we know from 
this; that the heart or coronary arteries have actually 
burft, but with a hole fo {mall as not to occafion imme- 
diate lofs of life; then the pericardium receiving the 
blood which came from the rupture, has dilated in fuch’ 
a manner as to. receive nine or ten pounds of | 
blood, but has yielded fo flowly as to fupport the 
heart in fome kind of action, and fo preferved life for 
two or three days. 

If ] have not mentioned any fluid under the di- 
rect name of AQUA PERICARDII, or the water of the 
pericardium, it is becaufe I confider the accident of 
water beng found as belonging not to the healthy 
{tructure but to difeafe. Yet this fame water occu- 
pied the attention of the older authors in a moft ludi- 
crous degree. Hippocrates believed:that this water of 
_ the pericardium came chiefly from the drink we {wal- 
low, which found fome way or other (as it pafled 
by the pericardium) to infinuate itfelf into this bag: 
Some after him faid, it was the fat of the heart melted » 
down by inceflant motion and the heat of the heart; 
fome faid it was from humours exuding through the 
heart itfelf, and retained by the denfity of the pericar- 
dium that this water came; and it is but a few years 
fince this clear and diftinct account of it was given, 
viz. * that it proceeds from the aqueous excremen- 
titious humour of the third concodtion.”? ‘The fame 
‘¢ fad and learned men*, viri graves et docti,” de- 
clare to us, that the ufes of the aqua pericardi are to 
cool the heart, for it is the very hotteft thing in the 
body; or by its acrimony to irritate the heart, and 


* They are thus denominated in allthe charters of the College of 
Phyficians from the time of Henry VIII. downwards. 
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fupport its motions; or to make the heart by fwim- 
ming in it feem lighter. By this it is pretty obvi- 
eus what abfurd notions they had of the quantity of 
water that may be found in the heart. But of all the 
outrages again{t common fenfe and common decorum, 
the. moft fingular was the difpute maintained among 
them, whether it was or was not the water of the pe- 
ricardium which rufhed out when our Saviour’s fide was 
pierced with the fpear? The celebrated Bardius, in a 
learned letter to Bartholine, fhows how it was the water 
of the pericardium that flowed out; but Bartholine, in 
his replication thereunto, demonftrates, that it muft 
have been the water of the pleura alone. This abo- 
minable and ludicrous queftion, I fay, they bandied 
about like boys rather than men: Bartholinus, Arius, 
Montanus, Bertinus Nicelius, Fardovius, Laurenber- 
gius, Chiprianus, with numberlefs other Do€tors and 
Saints, were all bufy in the difpute; for which they 
muft have been burnt every foul of them, at the ftake, 
had they done this in ridicule; but they proceeded in 
this matter with the moft ferious intentions in the 
world, and with the utmoft gravity *. The whole truth 
concerning water in the pericardium is, that you find 
water there whenever at any time you find it in any 
of the other cavities of the body. If a perfon have 
laboured under a continued weaknefs, or have been 


* The fhocking indecencies of their reafonings on this fubjec& 
I will not condefcend to draw out from the obfcurity of that 
barbarous idiom in which it was delivered: ‘* Sed non cogar huc 
me conferre. Fateor enim nativam Chrifti temperiem nihil 
pravorum humorum produxifle, quia perfectiflima; at a caufis 
externis, vigilits, cruciatibus, itineribus, vulneribus et mille tors 
mentis quid non preter confuetam natura divine perfectionem 
productum credimus? Ad hec fano fenfu id accipiendum, nihil 
pravorum humorum in corpore Chrifti generatum.”’ Lartholini 
Epiftole, p. 299.—‘ Idque de Salvatore innoxie dixeris, quem 
{cimus manducafle, bibiffe, dormiviffe, ambulafle et quid non egiffe, 
ut fe hominem cunts aétionibus, que secundum naturam funt, 
fubmitteret: {putum emifit, quum luto mifceret ad curandum 
cecum, et fudavit ingruente martyrio, et fine dubio non parum feri 
in thorace collegit, quod, aperto poft mortem latere, emanavit.” 


Bartholini Epytole, p. 300. | 
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long difeafed, if a perfon have lain long on his death- 
bed, if the body have been long kept after death, 
there is both a condenfation of the natural halitus in 
all the parts of the body, and an exudation of thin 
-lymph from every veffel ; there is water found in every 
cavity, from the ventricles of the brain to the cavity 
of the ankle joint, and fo in the pericardium among 
the reft. Butif you open any living animal, as a Dog, 
or if you open fuddenly the body of a fuicide, or 
a criminal who has been juft hanged, not a drop of 
water will be found in the pericardium. When fuch 
fluid is to be found, it is of the fame nature with the 
dropfical fluids of other cavities: in the child, and in 
young people, it is reddifh, efpecially if the pericar- 
dium be inflamed; in older people it is pellucid, or of 
a light ftraw colour; in old age and in the larger 
animals it is thicker, and more directly refembles the 
liquor of a joint. 

Thus does the pericardium contribute in fome de- _ 
gree to fettle the pofture of the heart; but inl the 
heart is to a certain degree loofe and free. It is fixed — 
by nothing but its great veffels as they run up towards 
the neck, or are conneCted with the fpine; but how 
flight this hold is, how much the heart muft be moved, 
and thefe veffels endangered, by fhocks and falls, it is 
awful to think. The pericardium is no doubt tome 
reftraint : its connections with the diaphragm and with 
the mediaftinum, make it a provifion, in fome degree, 
againft any violent fhock; its internal lubricity is, at 
the fame time, a means of making the heart’s motions 
more free: yet the heart rolls about in the thorax ; 
we turn to our left fidein bed, and it beats there; we 
turn over -to our right fide, and the heart falls back 
into the cheft, fo that its pulle is no where to be per- 
ceived ; we incline to our left fide again, and it beats 
quick afid firong. The heart is raifed by a full fto- 
mach, and is pufhed upwards in dropfy; and during | 
pregnancy its pofture is remarkably changed; it 1s 
fuddenly depreffed again when the child is delivered, 
er the waters of a dropfy drawn off. It is thaken 

| by 
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by coughing, laughing, fneezing, and every violent 
effort of the thorax. By matter colleéted within the 
thorax it may be difplaced to any degree. Dr. Far- 
quharfon cured a fine boy, about eight years old, of 
a great colleétion of matter in the cheft, whofe heart — 
was fo difplaced by a vaft quantity (no lefs than four 
pounds) of pus, that it beat {trongly on the right fide 
of the breaft while his difeafe continued, and as foon 
as the pus was evacuated, the beating of the heart 
returned naturally to the left fide. Who could. have 
believed that, without material injury, the heart could 
be. fo long and fo violently difplaced? Felix Platerus 
tells us a thing not fo eafily believed, that a young boy, 
the fon of a printer, having praétifed too much that 
trick which boys have of going upon their hands 
with their head to the ground, began to feel ter- 
rible palpitations in the left breaft; thefe gradually 
increafed till he fell into a dropfy from weaknefs, 
and died; and upon diflecting his body, the fitua- 
tion of his heart was found to have been remark. 
ably changed by this irregular pofture. Now we are 
not to argue that fuch change of pofture of the heart 
could not happen merely from this caufe, becaufe pro- 
fefled tumblers have not thefe difeafes of the heart ; it 
were as filly to argue thus againft the authority of 
Platerus, as to fay that every poft-boy has not aneurifms 
of the ham, or that every chimney-fweep has not a cancer 
of the fcrotum. 

We may now clofe this chapter on the mechanifn 
of the heart ; in which all the parts have been fuccef- 
fively explained. We know how the heart is fufpended 
by the mediaftinum, and by its great veflels; how 
it is lubricated, fupported, and regulated in its motions, 
by the pericardium ; its nerves, which remain to be 
explained at a fitter time, are extremely {mall, while 
its vis infita, or irritability, is great beyond that of all 
the other parts. We can eafily follow the circle of the 
blood, which, as it arrives from all the extremities, ir- 
ritates the auricle, is driven down into the ventricle, is 
forced thence into the pulmonic artery, pervades the 
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ings, and then comes round to the left fide of the 
heart, or to that heart which fupplies the bedy ; and 
there begins a new circulation, called the greater cir- 
culation, viz. of the body, as the other is called the 
leffer circulation of the lungs. ‘Thus we recognife 
diftin€tly the functions of the double heart, with all its 
mechanifm ; the ftronger heart to ferve the body, the ~ 
weaker heart to ferve the lungs; and we fee in the 
plaineft manner two diftin@ funétions performed by 
one compound heart: the right heart circulates the 
blood in the lungs, where it is purified and renewed ; 
the left delivers out a quantity of blood, not fuch as to 
fll all the veffels, nor fuch as to move onwards by this 
fingle ftroke of the heart to the very extremities of the 
body, but fuch merely as to give a fenfe of fulneis and 
tenfion to the veffels: the force is merely fuch as to 
excite and fupport that action which the arteries every 
where perform in the various organs of the body, each 
artery for its appropriated purpofes, and each in its pecu- 
liar degree. 

By underftanding thus the true mechanifm and ufes 
of the heart, we can conceive how the ancients were | 
led into ftrange miftakes, by very fimple and natural 
appearances. We underftand why Galen called the 
right auricle the ‘ ultimum moriens,” or the part 
which died laft; for, upon opening the body foon atter 
death, he found the right auricle filled with blood, 
and ftill palpitating with the remains of life, when all 
the other parts feemed abfolutely dead ; and if the 
blood always accumulates on the right fide of the heart 
before death, it is plain that the ftimulus of that blood 
will preferve the remains of lifein the right fide, after 
all appearance of life on the left fide is gone. But 
the caufe of this accumulation of blood in the right fide — 
is very ill explained by Haller, though it feems to have 
employed his thoughts during half his life. . He fays, 
that in our laft moments we breathe with difficulty ; 
the lungs at laft collapfe, and ceafe to act; and when 
they are collapfed, no blood can pafs through them, 
but muft accumulate in the right fide of the heart. 

That 


OF THE HEART. 447 


Vhat there is really no fuch collapfe of the lungs, I 
propofe hereafter to fhow; but, in the meanwhile, this 
is the true reafon, viz. that when the ventricles of the 
heart ceafe to act, and the beating of the heart fub- 
fides, the two auricles lie equally quiet, but in ver 
different conditions; the right auricle has behind it all 
the blood of the body pouring in from all parts during 
the laft ftruggles; but the left auricle has behind it 
nothing but the empty veins of the lungs; nothing 
can fill it but what fills the veffels of the lungs; or, 
in other terms, nothing can fill the left auricle but the 
ftroke of the heart itfelf: but inftead of ating the 
heart falls into a quiefcent ftate, the left auricle re- 
mains empty, while the blood oozes into the right 
auricle from all the extremities of the body till it fills 
it up. 

Nathing is more agreeable than to find fuch phe- 
nomena defcribed faithfully long before the reafon of 
them is underftood. In the Parifian diffections I find 
the following defcription: ‘* When the breaft of a 
living Dog is opened by taking away the fternum, with 
the cartilaginous appendices of the ribs, the lungs are 
obferved fuddenly to fink, and afterwards the circula- 
tion of the blood and the motion of the heart to ceafe. 
In a little time after that the right ventricle of the 
heart and the vena cava are {fwelled, as if they were 
ready to burit*.”? This was what deceived the an- 
cients, and was the caufe of all their miftakes. When 
they found the right ventricle thus full of blood, they 
conceived that it alone conveyed the blood; they found 
the left ventricle empty, and believed that it contained 
nothing but vital {pirits and air; and fo far were they 
from having any notions of a circulation, that they 
thought the air and vital {pirits went continually for- 
wards in the arteries; that the grofs blood which was 
prepared in the liver came up to the heart to be per- 
fected, and went continually forwards in the veins, or, 
if they provided any way of return for thefe two fluids, 
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it was by fuppofing that the blood and fpirits moved for. 
wards during the day-time, and backwards in the fame 
veflels during the night. ik | 
Thefe things next explain to us why they called 
the night ventricle VENTRICULUS SANGUINEUS: they 
found it full of blood, and thought its walls were 
thinner, becaufe it had only to contain the very groffeft 
parts of the blood: and why they called the left ven- 
tricle VENTRICULUS SPIRITUOSUs and NOBILIS be- 
caufe they faw it empty, and concluded that it con- 
tained the animal {pirits and aérial parts of the blood, 
and its walls were thicker, they faid, to contain thefe 
fubtile fpirits. They explain to us their names of ar- 
TERIA VENOSA and VENA ARTERIOSA; for they would 
have veins only on the right fide of the heart, and 
arteries only on the left; and although they faw plainly 
that the pulmonic artery was an artery, they called it 
Arteria Venofa: and although, on the left fide again, 
they faw plainly that the pulmonic vein was merely 
a vein, they would {till cheat themfelves with a name, 
and call it Vena Arteriofa: the veins, they faid, were 
quiet, becaufe they contained nothing but mere blood ; 
the arteries leaped, they faid, becaufe they were full of 
the animal f{pirits and vital air. | | 
_ The very name and diftinétion of arteries which we 
now ufe, arife from this foolifh do@trine about air and 
animal {pirits. To the oldeft phyficians there was no vef- 
jel known by the name of artery, except the AsPERA AR- 
TERIA; and it wasnamed Artery becaufe it contained air; 
fo that Hippocrates, when he fpeaks of the carotids, nevér | 
names them arteries, but calls them the Leaping Veins 
of the neck. But when Eriftratus had eftablifhed his. 
doétrine about the veflels which go out from the heart, 
carrying vital ipirits and air, the name of artery was tranf- 
ferred to them ; and then it was that the ancients began 
to call the veflels going out from the left fide of the 
heart, arteries, naming the aorta the arrrrta magna and 
the pulmonic vein the ARTERIA VENOSA. a 
When a vein was cut, they faw nothing but grofs 
blood, and of a darker colour ; but when an artery was 
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cut, they obferved that the blood was red; that it was 
full of air bubbles; that it fpurted out, and was full of 
animal fpirits ; and thus it became eafy for them to fhow 
how fafe it was to open a vein where nothing was loft 
but grofs blood, how terribly dangerous it was to open 
an artery which was beating with the f{pirit of life; and 
this they confidered as fuch an awful difference, that 
when arteriotomy in the temple was firft propofed, they 
pronounced it murderous, and on this reafoning it was 
abiolutely forfaken for many ages. 

But the oldeit of our modern phyficians foon found a 
neceflity of mixing this blood and animal {pirits together, 
and for a long while could hit on no convenient way by 
which this mixture might be effected: as a laft shift, 
they made the blood exude through the feptum of the 
heart; and then the current doctrine was, that of the 
blood which came from the liver, one half went into 
the pulmonic artery to nourifh the lungs ; the other half 
exuded through the feptum of the heart, to mix with 
the animal f{pirits. Riolanus was the bitter enemy of 
Harvey and of his noble doctrine; and this is the mifer- 
able and confufed notion, not to call it a doctrine, which 
he trumpeted through Europe in letters and pamphlets. 
To make good this miferable hypothefis, Riolanus, Gaf- 
fendus, and many others, faw the neceflity of having 
fide paffages through the feptum of the heart. I really 
believe from their mean equivocating manner of talking 
about thefe paflages, that they had never believed them 
themfelves*. ‘¢ The chyle,”’ fays Bartholine, ‘* and 
the thinner blood, pafles through the feptum of the 
heart, when the heart is in fyftole and the pores and 
paflages are enlarged.’? ‘Thus did the celebrated Bar- 
tholine believe the feptum periorated. Wallaus, and 
Marchetti, and Mollinettus, and Monichen, believed it, 
and Mr. Broadbecquius of Tubingen proveditt. Buti 


* That I may not feem to fpeak too harfhly of this knot of con- 
{pirators againft Harvey, I will quote what Boerhaave fays of 
Riolanus, who was at the head of them ; “* Non ipfe callidus cavilla- 
tionum artifex Riolanus,’’ &c. 

+ Experimento perforatum oftendit Broadbecquius Tubing. 
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believe moft potently with Haller, that whenever they 
wanted to fhow thofe perforations, they managed their 
probes fo as to make paflages as wide and as frequent 
as the occafion required: ‘¢ Solebant foramina parare 
adigendo ftylos argenteos in refiftens feptum,” fays 
Haller ; and this isa full and true account of all the 
authors who have defcribed fide paflages through the 
feptum of the heart: they needed them, and they made 
them. 

Amidft all this ignorance, we cannot wonder that a 
thoufand childifh imaginations prevailed, nor that the 
qualities of the mind were deduced from the phyfical 
properties of the heart. We have heard the vulgar, for 
example, fpeak of the bone of the heart. And from 
whom did this arife? From Ariftotle! who explains to 
us, that there is at the root of the heart a bone which 
ferves for its bafis ; and not a phyfician has written upon 
the heart fince his time, who has not fpoken more or 
lefs myfterioufly about this bone; while in truth the 
whole {tory means nothing more than this, that where 
the bafis of the arteries are fixed into the hard ring or 
bafis of the heart, the place is éxtremely firm, almoft 
cartilaginous, efpecially in old age, when often the roots 
of the arteries are offified or converted into what anato- 
milts have chofen to call bone. 

Often alfo we have heard the vulgar talk, not figura- 
tively, but in the plain fenfe of the words, of a little or 
big heart, as fynonymous with a timorous or courageous 
heart. But whenever we hear miftakes of this kind 
among the vulgar, we may be aflured they have fome 
time or other come from high authority. Bartholine 
was fo much convinced that a {mall heart begot cou- 
rage, and a great one irrefolution and fear, that he is 
thoroughly furprifed when he finds the contrary ; ** Cor 
vaftus fuit homo, tamen audax fuerat, ut cicatrices in ca- 
pite frequentes et rime in cranio teftabantur.” Butif Bar- 
tholine be right, Kirkringius is quite wrong, and has mif- 
taken the doétrine; for he fays, ** An magnanima fuerit 
hac magni cordis feemina, nefcio,” &c. “ I do not know 
whether this woman’s courage was as big as her heart ; but 

this 
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this I do know, that fhe wasa famoustoper. Whether this 
drinking dilates the heart, and makes your ftaunch 
drinkers fuch famous fighters, I cannot pretend to de- 
cide.” We have heard the vulgar talk alfo of a hairy 
heart, as familiarly as of a hairy man, being the mark of 
high courage and ftrength; but what fhall we think of 
it, when we find that this report is to be deduced fairly 
from Pliny, through the moft celebrated names among 
our old phyficians? He it was who began with telling 
how the Meffenians, that unhappy people who lived for 
fo many ages the flaves or helots of Greece, loft their 
great general Ariftomenes. But how great he was, 
never, according to Pliny, came to be known till after 
his death ; for the Lacedemonians having catched him 
three times, refolved at laft to open his breaft; and 
there, as a proof of his moft invincible courage and. 
daring, they found his heart filled with hair. This 
from Pliny was nothing, if fuch diffeCtions had not been 
made fince then a hundred times. ‘ There was a rob- 
ber (ays Benivinius), one Jacobus, who having been 
taken down from the gibbet apparently dead, but really 
having in him the remains of life, was laid carefully, 
recovered, was perfectly reftored, betook himfelf to his 
old ways again; and fo in the natural courfe of things 
came round to his old mark the gallows, and was this 
time very thoroughly hanged. Wondering (fays Beni- 
vinius) at the perfect wickednefs of this man, I longed 
very anxioufly to diffeét the body, and I actually found 
the heart, not covered, but (refertum pilis) crammed 
with hair.”’ 

But there is, in fact, no end of wonders and wonder- 
ful diffections among thefe robbers of his. His next 
fubject was not a bold robber, but a poor fneaking thief 

de corde furis cujufdam) ; there was no hair to be ex. 
pected in his heart; but as he was a thief only, it was 

confiftent with this doétrine that he fhould be firft ver 
heartlefs ; fecondly, have very little brain; thirdly, that 
he fhould have very inordinate appetites and defires, 
Now there was firft a great two-legged vein carrying 
the atrabilis, the fource, no doubt, of all his inordinate 
cravings, 
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cravings, directly into the ftomach. Secondly, there 
was a great abfceis full of pus wafting the left fide of his 
heart; and, thirdly and laftly, the back part of the 
head (which all the anatomifts of that time knew very 
well was the feat of memory) was in him fo {mall that it 
could hardly contain a fpoonful of that kind of brzin ; 
and this want was the reafon (having fo little memory) 
that he was fo perfevering a thief; for let you whip 
him, banifh him, clap him in the ftocks, he forgot it 
ftraightway, and was back at his old tricks again, like 
a dog to his vomit *,”’ 

_ But thefe are now almoft forgotten, though perhaps 
the hiftory of the abfurdities of the human genius 
fhould no more be neglected than of its beauties. Is 
it not delightful to feel, that after floating in this ocean 
of conjecture, after all thefe diforderly and wild dreams, 
we are come to have an idea of the heart, fimple and 
beautiful ; of a heart containing within itfelf two fune- 
tions; firft, the office of renewing the blood; fecondly, 
the office of animating the arteries, and by them pre- 
ferving in life and a¢tion the whole fyitem of the body? 
Thefe are the two offices which I fhall now proceed to 
explain. | 


* ¢¢ Non videntur filentio effe pretereunda, que nuper in incifo 
Jacobi cujufdam furis infigsis cadavere annotayimus ; bifurcatam 
fcilicet venam que a liene ad ventriculum atram defert bilem, tum et 
abfceffum in finiftro cordis ventre pituita redundantem : poltremo et 
pofteriorem ejus capitis partem, ubi memoriz fedes eft, adeo brevem, 
ut tantillam cerebri portiunculam contineret. Quam ob caufam, cum 
_ prioram feelerum et eorum que pro his fepe paflus fuerat, tormenta 
fcilicet, exilia et carceres minime recordaretur, toties ad vomitum 
tanquam canis impudens reverfus eft, ut in laqueum tandem inciderit, 
viteqne ac furti finem fecerit.”’—Vid, Beaevinius. . 


CHAP, 


OF THE BLOOD, AA3 


qo TAs Peal. 


ON THE APPEARANCE AND PROPERTIES OF THE BLOOD, 
ON THE CHEMISTRY OF OUR FLUIDS, AND ON THE 
INFLUENCE WHICH AIR HAS UPON THEM. 


B* the fimpleft methods the blood can be refolved 
} Into various parts, but chiefly into thefe three; the 
red globules, which give colour to the blood; the 
gluten, which gives confiftency and nutritious qualities 
to the blood; and the ferum, which dilutes, mixes, and 
fufpends the whole. _ gis: : 

Though the ferum and gluten did not pafs entirely 
unnoticed, the red globules were the part of the blood 
which firft excited the attention of phyficians, and 
feemed to promife a rich haryeft of difcoveries ; a pro- 
mife which too furely never was fulfilled. T he red 
particles have always appeared important, becaufe they 
jeem to give the colour, the ufeful qualities, and the 
whole character to the blood. It is by the rolling of 
the red particles only that we fee the circulation in the 
microfcope ; it is red blood only that we ever name as 
blood; and the colour of the red blood changes in 
health and difeafe. But when phyficians ftudied this 
part alone, when they gave it the mark of chief impor- 
tance, and annexed to it alone the name of blood, they 
little thought how far they over-rated its importance, 
how far the red particles are from nourifhing the fyftem, 
from being effential to the blood, from being univerfal im 
all creatures. .T hey had not confidered what myriads 
of animals, great as well as {mall, want the red particles, 
and (if thefe red particles are to be the characteriftic) 
want blood; while philofophers of lefs contratted 
notions have continued to call that fluid, blood, which 
fills the veffels of plants. 

Lhe Marveian dodtrine had no fooner produced a 
revolution in the general doGrines of phyfiology, or 
phyficians begun to think of the heart and its circula- 
tion, of the great artéries, and extreme veflels, of the 
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difference betwixt arteries and veins, and of the ways in 
which the fluids move through the fmaller tubes (for 
they faw them moving by their microfcopes) ; no fooner 
did all thefe phenomena and new wonders prefent them- 
felves to their imaginations, than they thought alfo of 
curious ways by which thefe motions and fecretions 
might be explained, They then began to eftimate the 
calibres of the arteries, to calculate with great affecta- 
tion of care the fhape, the fize, the compofition, as they 
chofe to call it, of the particles of the blood; chimeras 
and fancies fprung up innumerable; and it happened 
unfortunately that for a long while phyficians ftudied 
nothing but angles, and logarithms, and algebraical 
equations; they reafoned according to thofe {ciences 
only which have no connection with the phyfiology of 
the animal body; they calculated the force, the thick- 
nefs, the dimenfions of the heart; the diameter, and 
the ftrength of walls, and the direction of the aorta ; 
their experiments confifted in fixing clumfy tubes into 
the arteries, or in calculating the whole quantity of 
blood by bleeding an animal to death ; they applied no- 
thing but the laws of hydraulics, i. e. of fluids rifing and 
falling in rigid tubes, to explain the active arteries of a 
living body : in fhort, in explaining the living body they 
forgot that it was alive. But now the age of infallible 
proofs and demonftrations has pafled over, and the 
works of Keill, Pitcairn, Borelli, are quite neglected. 
This difordered and miferable ftate of fcience, which 
continued for a century nearly, arofe from thofe red - 
particles of the blood engrofling too much attention, 
and from their being allowed an importance which does 
not belong to them; although one muft full acknow- 
ledge that they are very furprifing, becaufe they are 
very unaccountable, at leaft I do not know that any 
natural or likely ufe for them has been yet affligned. 
Leeuwenhoek, looking through his glaffes, faw that 
this which gave the red colour was the moft permanent 
charatteriftic part of the blood; he faw that this part 
confifted of red particles floating in the ferum; he 
found, or pretended to find, that they were of the fame 
{ize 
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fize ina man as in a foetus; in a chick as inahen; in 
a whale or elephant, he found them the fame as in a 
moufe or minnow; merely becaufe it was convenient for 
him to find it fo. 

But poring ftill longer over thefe particles, he per- 
ceived that the great globules were fo far imperfect as 
often to break in pieces, and roll about in the ferum in 
feparate parts; and he always found that there were fix 
lefs parts compofing the greater globule of the blood. 
By looking more and more, he pretended to obferve, 
that thefe fmaller parts into which the red globules 
broke down {till preferved their form ; that thele were 
the particles of the ferous part of the blood; and that 
the great or red particles frequently broke down into 
ferous particles, and thefe again as frequently united 
and compofed afrefh a red globule. He pretended to 
find, that exactly fix fmaller globules went to make up 
one great one; and he called the red and ferous glo- 
bules the globules of the firlt and fecond order. 

By this notion of orders it was plain that he intended 
to plunge deeper into this hypothefis, and to have at leaft 
a third and fourth order; befides, thefe orders and par- 
ticles were at his call, he might do as he pleafed; and 
he was almoft the only perfon poflefled of glafles which 
could enable the phyfiologift to fee and tell about them. 
He pored till he believed, or at leaft made others believe, 
that he faw globules of a third order, fix times {maller 
than the ferous globules, and of courfe thirty-fix times 
fmaller than the red globules. And thus he had 
lymphatic particles, fix of which made up one ferous 
particle ; and ferous particles, fix of which made one 
red globule. | 

To the geometrical phyfiologifts of that day all this 
inftru€tion concerning the ftructure of the blood was 
moft delightful ; it correfponded very notably with their 
calculations about regularly defcending feries of veflels ; 
and a moft curious method did they find out for fettling 
this law of the branching of arteries. They took the 
plates of Euftachius, meafured with compailes the 
arteries and veins, eftimated the angles at which each 

branch 


446 OF THE BLOOD. 

branch goes off, compared the feveral branches with the 
parent trunk; and from fuch calculations they fettled 
the general law as heartily and freely, as if, inftead of 
the moft extravagant plates in all anatomy, they had been 
meafuring actually the human body itfelf. ‘Thus they 
had fet up their doétrine of angles, branches, anafto- 
moles, trunks, and extreme veflels: they had found that 
there was a regular feries of defcending arteries; they 
had a tube now fuited to every defcending particle that 
Leeuwenhoek could invent; and when a particle had 
got into a wrong veflel, it could go back till it found a 
tube that fuited it; or if driven into a wrong bore, it 
could break itfelf down into ferous or lymphatic par- 
ticles. But when many particles did ftick hard in the 
{trait places, then there was an error loci ; then the big. 
particles were out of their peculiar veffels, and then the 
part began to be red ; thence came inflammations, fevers, - 
deeper obftructions: and from fuch caufes, or from the 
breaking down of the blood and humours, came every 
difeafe that could be named. 

So very greatly were they delighted with the dif: 
covery, that Dr. Martin, who had meafured the veflels, 
as | have juft told, and had dreamt over this the longeft 
and foundeft of them all, fpeaks of it in thefe rapturous 
terms. ‘* But we are moreover certain from the obferz 
vations of that moft accurate and curious obferver of the 
minima naturee, that there are innumerable veflels of 
fuch a fmallnefs that none of thefe globules could pals ; 
fo that it is neceflary to fuppofe inferior clafles of 
globules of the fourth, fifth, fixth, and other orders.— 
Whence by analogy we are to conceive globules of the 
third order made up of fix globules of the fourth order, 
and thefe of fix of the fifth order, and fogon ad infinitum 
through various degrees, the number of which we are 
not to take upon us to. determine.” ‘This is a pleafant 
addition of Dr. Martin’s ; and makes it a moft manage- 
able fyitem of moft dilatable materials, {tretching fo as 
to fuit all occafions. This rider or codieil to the 
doctrine made it eafy for every particle to pals every 
veflel; but, alas! it leaves no room for that old st 
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word of the fyftem, the error loci, nor any provifion for 
making dileafes. 

How all the phyficians in Europe could digeft this- 
abfurdity, of yellow particles, by aggregation “and ars 
rangements i fixes and fixes, becoming red, it is not 
ealy to conceive; nor is it eaty to conceive how men, 
whote education in mathematics and algebra fhould ae 
taught them to think accurately and reaion clofely, could 
believe that globules fhould break dowa into fix particles 
each, and that thefe pa alan being themlelves particles 
of ferum, fhould yet be diftinctly “feen floa ting im the 
ferum. How could thefe geometrical phy ficlans poilibly 
believe, that thefe particles, from large to fmall, fhould 
deicend, not gradually and imperceptib! Be but by fixes 
and fixes, one after another like fteps of ftairs? In all 
his mathematics, I do not believe that Martin: could find 
any contrivance fit to help him out of thefe difficulties. 
ae obierves, in his own way of geometry, and pro- 

eeds to prove it by molt laborious fchemes, “ that juft 
fix {mall fphericles fhould go to make up one larger 
globule, if you were to choofe the moit convenient and 
firmett way of conttrucung 1 it ;?? and then he wonders at 
Leeuwenhoek finding it exactly fo. But uf Leeuwen- 
hoek knew this as well as Dr. Martin, I cannot for my 
heart think it any wonder that Leeuwenhoek chofe “ the 

moft convenient and firmeft way of confiructing a red 

lobule, viz. out of fix fmaller ones.” Seeing that he 
had the affair entirely in his own hands, ‘“* wha ta Bee itl. 
ful HaRMONY and REGULARITY do we perceive, fays 
Martin, in the mafs of blood ? Magnuim certe opus cculis 
video.” In plain truth, they defired but a little of this 
harmony, a little confiftency i in their doétrine, and all 
was well. : 

But the miftakes concerning the formation or organiz- 
ing of this blood are worfe than thefe : ; for they “came 
from men truly learned, and diligent in anatomy, led on 
by too {trong a defire of finding out the ufes of feveral 
parts of the human ae as of the fpleen and thymus, 
perts hitherto unexplained. Mr. Hewifon fuppofed that 
the lymphatic glands, which feem at firft to be mere 

convoluted 
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convoluted veflels, but which being injected with mer-° 
cury, and cut into, are feen to confift of numerous cells, 
form in thefe cells the primordia of the red blood; for 
each red particle he fuppofes to confift of a central par-. 
ticle, which is folid and dark-coloured, furrounded by a 
veficle which is tranfparent or white; and this dark or 
central part he fuppofes is formed in the lymphatic cells ; 
for he finds a fort of round particles in the lymph, and 
often he finds the lymphatics full of red blood. 

Next, he has fuppofed that in the child. there is re- 
quired a much greater fupply of blood ; for this purpofe 
is the thymus appointed; viz. to aflift the lymphatic 
glands in organizing blood. ‘This gland lies in the upper 
part of the cheil, is great in the child, has vanifhed in the 
adult, but while it exifts, he finds it full of a milky juice 
or whitifh mucus, fit to make central particles for the 
blood; and the lymphatics, as he furppofes, are the ex- 
cretories for this gland. He next conjectures, that this 
work, begun thus by the lymphatic glands, and thymus, 
As perfected by the fpleen ; that’ the lymphatics make 
central particies only, while the veficular coverings are 
formed in the fpleen ;. fo that there only do the particles 
become periect ; and accordingly of thefe parts it is in 
the ipleen alone that the red blood is found. 

As the central particles are formed in the cells of the 
lymphatic glands, the veficular parts are formed in the 
cells of the fpleen, arid the lymphatics unload thefe cells 
of the particles when completely formed: but there ap- 
pears no other proof that they do this office than that 
there are cells in the fpleen which may make veficles ; 
and that the lymphatics being tied, and the fpleen 
{queezed, red globules are fometimes found in them. 

Long pormg over a wearifome fubjeét, and an intenfe 
defire to finifh that account of the blood which he had 
fo fuccefsfully begun, are ftrong apologies for all thefe 
mifltakes. No man will vent%re to deny, that the glands 
and lymphatic veflels probally accomplifh fome impor- 
tant changes upon all fluids which pafs through them ; 
but that they alone organize the blood, is not to be con- 
ceived. Their containing round white particles, argues 
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_hothing; thefe exift in the chyle, and probably in that 
condition pafs into the blood. But if the foetus requires 
a great lupply of blood, and the thymus aflifts the 
lymphatic glands, how comes it, when both lymphatic 
glands and thymus are working in concert to prepare a 
great quantity of blood, that the fpleen, which is to 
inilh all thefe particles, and to make veficles for them; 
is not m a child as big as its liver is? 

That red globules are found in the lymphatics, and 
moit efpecially in the lymphatics of the fpleen, is a moft 
ordimary occurrence, and quite intelligible. There are: 
not found any where, not even in the {pleen, imperfect 
globuics advancing in their organization; on the con- 
trary, thofe which we do find are full formed globules 
which have been forced out of the common line of the 
circulation ; they are extravafated, and taken up by the 
ablorbents before death; or they are fqueezed into them 
by handling after death. Ifwe want to have an example 
of the firft, we have but to inflame a part and tie up its 
lymphatics, and then many red particles are found in 
them ; the fecond we fee every time we either look for, 
or prepare the lymphatics of the {pleen, or of any other 
foft vilcus; for by handling and fqueezing, the blood 
pafies through the tmall breaches occafioned by this vio- 
lence into the lymphatics ;.if we allow the part to ipoil, 
then air is generated, and, by handling it, air pafles into 
the lymphatics in the fame way. 

But the fpleen is effential to finifh the work ; it makes 
the veficles, and has cells for the bufineis; and-yet this 
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part, which has the moft important of ail offices, viz. that 
of organizing the general mais of blood, may be cut out 
from dogs and other animals, and they never feel the 
lofs, nor decline in health. ‘There is not the {malleft 
doubt that the fpleen has protruded at wounds, and been 
ftrangled, and fo cut off. Every day we find it more or 
lefs difeafed ; fometimes it has {welled to thirty or forty 
pounds ; fometimes it has beg. reduced to an extremely 
{mall fize; fometimes it has been iound lke an empty 
bac. 
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In the foetus, as in a chick for example, red blood 
circulates in great profufion long before its lymphatics, 
fpleen, or thymus, can be feen to exift ; whereas, on the 
contrary, fince the chick is infulated, and has no red 
blood from the mother, the fpleen fhould have been firft 
coloured, and all the red blood of the fyftem fhould have 
emanated from the fpleen. 

It is but a poor evafion to fay, in anfwer to thefe ob- 
jections, ‘* fome other part may perform this office of 
the {fpleen.”” What other parts will perform the office 
of the liver, if it be wanting ? or of the kidney, or of the 
tefticle, or of any other gland? or will the tefticle fecrete 
urine, or the kidney fecrete bile? What gland, then, 
will be able to perform fo peculiar an office as this of 
adding veficles or coverings to the central parts of the 
blood ? 

After all this long dream about the veficles and their 
central, parts, the beft phyfiologifts of the prefent day 
feem to deny that they exiit. 

But one author has finifhed- this career of ufelefs 
fpeculation, by maintaining that the Lire is in the 
BLOOD: and thus we have feen this fimple and beautiful 
fubject of the blood tortured through all-kinds of imagi- 
nations, and running its fiery ordeal, firft through mathe- 
matics, then through anatomy and all its glands, then 
through metaphyfics ; till at laft we are come to talk with 
the moft perfect eafe and confidence about the moft mon- 
{trous of all abfurdities, the life of the blood. 

“¢ For in the blood is the life thereof,” might be a 
ufeful doétrine among the Jews, if it moderated their 
defire for blood ; and if among phyficians this were to be 
the tendency of fuch a doétrine, it were very cruel and 
unnatural to difturb it: but, in ferious earneft, it intro- 
duces into madern phyfiology nothing but a jargon. of 
words, and perverts every idea that the mind of man can 
form of parts which excite and parts which a&. Whim- 
fical theories creep fafter into phyfic than ufeful fais ; 
and the bufinels is fairly enough begun when furgeons, 
diffeCting aneurifms of the carotid arteries, and who 


fhould 


OF THE BLOOD. —45t 


thould be employed in recording how and from what 
caufes they have arifen, or how fuch difeafes affect the 
arterial coats, choofe rather to inform us “ that this ftate 
of the blood, or rather of the coagulable lymph, may 
arife from fome conneétion or fympathy it may have 
with the difeafed ftate of the artery.” « By lightning 
(lays a celebrated author), death is fo inftantaneoufly 
produced in the mufcles, that they cannot be affected by 
the f{timulus of death.” Conneétions, and unknown 
fympathies, and living powers in fluids, and energies, 
and eétlorts, and intentions, and ‘ fympathetic congela- 
tions in the blood,” and “ immediate fympathetic con- 
tiguous harmonies of cut parts,”’ and the “ diffufed prin- 
ciple of life,” and * the ftimulus of death ;”” are words 
which phyfiology would gain by lofing, and are the — 
very cant belonging to the do€trine which I propofe to 
rehite. 

it is not merely the dodrine of a living principle 
exilting in the blood that is now to be fpoken of} but a 
doctrine attributing the life of the folids to this living 
principle of the blood ; fo that it may be intitled * ‘the 
new theory concerning the blood, which is itfelf alive, 
which gives life to all the other parts, and which in the 
beginning forms.all the parts out of itfelf in the mother’s 
womb ;”’ fo that a foetus is merely a {peck of blood, and 
all the parts being formed from that fpeck of blood, the 
whole of phyfiology is abrogated henceforward, and 
totally annulled, except this theory itfelf. It is like the 
ftaff of Mofes converted into a ferpent, which ate up the 
ferpents of all the magicians who had thrown down the 
ftaif before him ; for if this theory were once eftablithed, 
there would remain nothing to be done in all the animal 
body but what was done by the blood ; nothing to won- 
der at, nothing to guefs about, nothing to ftudy, but this 
vital and plaftic power of the blood. 

The author of this doctrine fhows us two or three 
{pecks in an incubated egg; he tells us that they are dots 
of blood ; he tells us that this blood forms the veffels in 
which this blood itfelf is to move; itforms the limbs of 
she chick which thefe veflels are to ferve; the bones, 
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mufcles, bowels, glands, the whole creature is formed 
out of it; and when the bird is delivered from the egg, 
the living principle of the blood {till continues to fupport 
it. The ‘ylood heals its flefh or bones when they are 
broken ; ‘¢ the blood moves in the living folids, which it 
both forms and fupports.”” 

It is not eafy to fay on which of all his proofs Mr. 
Hunter chiefly relies for eftablifhing a doctrine fo im- 
portant as this is; whether he confiders it as a perfect 
proof of the vitality of the blood that it coagulates, or 
that this coagulum has moreover the power ot becoming - 
perfectly alive, and of forming new veflels within itfelt ; 
or that blood feems to affift the union of contiguous 
parts; or that by taking away its blood a creature dies ; 
or that a limb falls into immediate gangrene when its 
veffels and its fupply of blood are cut off. But chiefly 
he feems to rely on coagulation as a proof of the vitality 
of the blood; for he cenfiders the coagulation of the 
chyle as a prooi that it alfo is alive; and he fays, ‘‘ con- 
traction is the life of the folids ; and if we can find any 
thing like it (by which he means coagulation), we fhall 
call it the living principle of the blood.”’ 

But what harmony he can find betwixt the occafional, 
voluntary, regulated, contractions, of the living folid, 
and this fudden, irretrievable, inorganic, coagulation of 
the blood, I cannot conceive. Does not jelly coagulate ; 
and what is it but a part of the blood? Does not glue 
congeal, diflolve, and congeal again, yet what is it but 
an animal jelly? Does the blood itfelf ever congeal till it 
is out of the body, or extravafated in aneurifmal facs? 
When it is out of the body, it coagulates ; when it coagu- 
lates, it 1s dead: coagulation is fo far from relembling 
the contractions of the living body, that it is the marked 
character of dead animal matter, which you melt and 
coagulate again and again. Shall we then define life by 
laying, coagulation is the mark of the vital principle? If 
fo, we give the mark of its death as the proof of its living 
power. | 

But in his awkward attempts to prove this point, the 
author has brought himfelf into great lufpicion, and of 

: courfe 


OF THE BLOOD. 453 


courfe ito great difhonour, by two experiments, in 
which he endeavours to fhow how this vital power, like 
the life of a perfect creature, is affected by cold firft. 
In page 79, we are informed, that a frefh egg, in confe- 
quence of being alive, refifts the cold, and is frozen with 
great difficulty; but being once frozen and thawed again, 
it lofes its living principle and its power of refifting cold 
at once; it freezes now at the fame temperature with 
other animal matter, fhowing no longer any power of 
generating heat, or refifting cold. 

But we are told *, that’ the blood having a determined 
period for coagulating, you may during that time freeze 
_ the blood, and it will.thaw again, and yet congeal at its 
proper time; and he tells us, that he had very cleverly 
frozen blood in the very time of its flowing from the vein, 
then thawed the cake, and {till in due time it congealed. 
Now fince the egg refifts cold by its living principle, why 
did it die or lofe that living principle when converted into 
ice? or rather, fince the blood coagulates through its 
living principle, and by a living effort, how did it pre- 
erve its living principle after being frozen? This proves 
furely, either that the blood’s coagulation has no relation 
to any living principle, and therefore is not affected by 
the cold; or that the egg has a living principle of a very 
different kind, which is abfolutely and totally extin- 
guifhed by cold. I am fure, that had Mr. Flunter feen - 
thefe two experiments brought face to face in this man- 
ner, he would have put one of them at leaft back quietly 
into the portfolio from which they both came. I have al- 
ways obferved, that your great tellers of experiments 
need to have good memories; and I am come to Jook 
on a fuite of experiments as coolly as upon a fet of neat 
plans and figures by which the author choofes to illuftrate 
his hypothefis. ‘ 

That this coagulum, being once formed, has the power 
of becoming more perfectly alive, and forming veilels 
within itfelf, it is not eafy to conceive. Nothing indeed 
is more common than clots of blood, or depotitions of 
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the coagulable part, becoming highly vafeular, by veffels 
fhooting imto them from furrounding parts; but this is 
of no valuein Mr. Hunter’s doétrine ; this is not the fact 
which he means to fpeak of; this is much too natural 
and eafy for him: and that his meaning may neither be 
mifreprefented nor miftaken, I quote his words ; ** When 
new vefiels are formed, they are not always elongations 
from the original ones, but vefiels newly formed, which 
afterwards. open a communication with the original.” 
That a clot of mere blood fhould have in it a living 
principle, and fhould poffefs through that principle the 
power of forming within itfelf arteries and veins, a new 
and independent circulation ; that it fhould have the 
privilege of knowing when it fhould exert itfelf thus, is 
really wonderful ; that it fhould have fome kind of in- 
telligence, or confciouinefs, by which it could under- 
ftand when it were within and when without the body ; 
and whether im certain circumftances it were fit that fuch 
veflels fhould be formed! ‘That clots fhould have been 
bufied forming veffels within them for ages, and no body 
ever have feen the procefs going on! That Mr. Hunter, 
who has been looking out for vafcular clots for thirty 
years, never fhould have feen this phenomenon is all 
very furprifing. Mr. Hunter falls nto a deeper blunder 
in this bufinefs than in the affair of the frozen egg; he 
abfolutely never faw a proper vafcular clot. He mforms 
_us moft deliberately in page 92, “ that he thinks he has 
been able to inje&t what he fufpeéted to be the beginning 
_ of a vafcular formation in a coagulum, when it could 
not derive any veffels from the furrounding parts.” 
From whence then did this clot derive its injection ? 
this is a queftion which dete€ts at once what Mr. Hunter 
was doing, and puts this experiment pretty much upon 

a-footing with the frozen egg. 
To fay ** that the blood, in fome circumftances, unites 
living parts by a fort of contiguous fympathy as certainly 
as the yet recent branches of one tree unite it with 
another,” is to put forth a fylogifm, in which both 
Major and minor propofitions are untrue. Firft, it is not 
true, that it is the juices of the tree which unite the graff 
to 
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to the ftock; it is the living fibres, and the living veffels 
of both; and unlefs both be alive, the procefs muft fail, 
living juices would do no good. Secondly, though the 
juices did fo unite or glue together the branches ofa 
tree, that were no proof of the juices being alive ; but 
only that good juices, whether alive or not alive, were 
_ neceflary to the procefs. 

Any man who affirms that in furgical operations It is 
the blood, “ that by a contiguous fympathy unites the 
parts,”’ fhould have fupported his aflertion by this further 
argument, that without blood they will not unite. Prove 
to me only that frefh cut parts are not alive, and cannot 
naturally unite without the afliftance of fome foreign 
power, and then I will acknowledge willingly that they 
are altogether beholden to the intermediation of the 
blood, with its living principle, and fympathy of con- 
tiguity. | 

But it is very fingular, that any perfon, even the leaft 
inftructed in forms of reafoning, fhould have advanced 
this as any proof of living principle in the blood, ‘* that 
mortification immediately follows where the circulation 
is cut off ;” for this proves merely, that the blood is one 
of many ftimuli, by which the fyftem is fupported, in fo 
much, that each limb is affected juft as the whole body 
would be; and whether you ftop the blood, which is 
one ftimulus, or take away its heat, which is the ftimulus 
next in power to the blood, the limb will equally die. 

To fay that the life is in the blood, becaufe the blood 
being taken away the limb dies, or becaufe an animal 
may be bled till it dies ; what is this but to jumble all 
diftin@tion of caufe and effect? The water, no doubt, is 
the life of the mill, and the plough-horfe is the very life 
of the plough; for the mill and the plough are dead the 
moment that the horfe is gone or the water fails. oe 

Laftly, we are told ‘* that it is by the contiguous 
fympathy of the blood and body both being alive,” that 
they beth work upon each other mutually : but 1s 1t not 
very {trange for any phyfiologift to forget, that the blood 


is at leaft in part a foreign body, that it muft be con- 


tinually impregnated with air, that it is neither its original 
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conftitution, nor thefe prefumed fympathies that make it - 


vital blood, that it becomes vital blood only by expofure 
toair, and thatif this foreign principle be not continually 
added, the folids are not wrought upon by the blood ?. 
The natural diculties of this dottrine are very 
great ; forit feems to be againft ali the laws of nature 
that any fluid fhould be endowed with life. A fluid is 
a body whole particles often are not homogeneous, have 
no {table conneCtion with each other, change their place 
by motion, change their nature by chemical attraétions 
and new arrangements; a body which can have no 
perfect charaéter, no permanent nature, no living pow- 


ers connected with it. But the definition of a folid is 
the reverfe of this: a folid among every kind of metals, 


earths, or foflils, is recognized by its peculiar form and 
arrangement of parts: and in the animal body, the 
arrangement of particles gives the permanent unchanging 
character of each part ; and in the mufcles, for example, 
or in the nerves, where feeling and irritability chiefly re- 
fide, the form and mechanifm of the folid is in each moft 
peculiar, and is always the fame. 

What is this blood that it fhould begin hfe and 
fupport it, and diftribute it through all the fyitem ? 
Is it mot a fluid which varies every hour, now richer, 
now poorer, now loaded with falts, now drowned in 
jerum, now much, now fparingly fupplied with air, 
now darker coloured, now red, now fully fupplied 
with chyle, and now flarved of its ufual fupply ? Is 
it not loft in aftonifhing quantities in hemorrhages, 
and drawn very freely from our veins upon the flightelt 
difeaie? That fuch qualities are confiftent with life 
in the blood, is what I cannot believe. But I can moit 
eafily imagine how the fyftem, having. by fucceffive 


operations converted the food into chyle, the chyle into - 


blood, and fafhioned the nutritious part of the blood 
into various folids; thefe new folids may partake of 
the vitality of all the parts to which they are applied, 
and to which they have been afiimilated by fo peculiar 

and fo flow a procefs. ) 
The gueftion is plainly this: Shall we follow the ge. 
neral 
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neral laws of the fyftem, fuch as phyfiology acknow- 
ledges? or thall we admit an abfurd novelty without 
proof? Shall we allow of the fimple accident of coagu- 
lation (an accident common to dead fluids) as. a proof 
of litet or fhall we forget thofe itupendous proofs of 
the irritability refiding im the heart, Se and. other 
forms. of our living folids, and aig is the {ource of 
all the various actions of the body? Shall we forget 
that polypi, worms, infects, the bloodlefs parts of fifhes, 
the uncoloured parts of the human body, even plants al- 
moft inanimate, all partake of life, without having red 
blood in their fyftem, or having it reftricted to the cen- 
tral paris ? All thele have life and vitali ty, syst where is 
their blood? In fhort the queftion plainly refolves itfelf 
ito this, Shall we have two living parts, fluid and folid ; 
two agents acting on each other or hall we follove the 
common law of tie ceconomy, call the one an exciting 
power, while the other receives that excitement, being 
alive only that it may feel and att according to the de- 
gree in which it is moved?» Shall we have the blood 
communicating life to all the e body ? or the body only 
alive, and the blood, a various other edGite ents. 
acting upon it with thole powers which it is continually 
acquir ing, without: acqr te along with them any {hare 
of life ? 

But IM. Biyntons ill contented with his do@trine him- 

eli, he even who began wi th giving to the blood a vital 
principle, and callie itt the former of new parts, and 
the fubfance whence the dn {clid derives its life, 
hatches a new. doctrine out of the confufion of the firft ; 
takes from the blood ail thofe high privileges m the fyf- 
tem which he had fo freely beltowed uj em it, and gives 
them in full perpetuity to a new principle, a principium 
vitee diffufee, which he announces thus: 

& 2], fhaiil confider that fomething fimilar to the 
fubftance of the brain is diflufed through the body, 
and even contained in the blood; and betwee en this 
(viz. the matter diflufed in the blood) and the brain 
‘the communication is kept up by nerves.”” ‘Chis matter 
he does not like to define, but he muft name it; and 

having 
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having obferved, as others have done, that a mouthful 
of nonfenfe founds infinitely better in Latin than in our 
mother tongue, he calls it the “* Materia vite: diffufa.”—— 
Concerning this diffufed principle of life, he tells us, 
that every part of an animal has its due proportion ; it 
unites all the body into one; “ it is as it were diffufed 
through the whole folids and fluids, making a neceflary 
conflituent part of them, and forming with them a perfect 
whole.””—The terms in which this doétrine is propofed 
are hardly more intelligible than thofe in which he argues 
about the lite.of the blood; the matter itfelf refembling 
the fubftance of the brain, is fuppofed! the manner of 
its union with the blood is fuppofed! its conne€tion at 
once with the fluids, and with the living folids, is fup- 
pofed! the fort, of a manner, in which this matter 
harmonizes the whole, is fuppofed! and now the coa- 
gulation, and life of the blood, is no longer an effort of 
the life of the blood, but of the materia vitee diffula ; and 
the blood does not form the folids, the blood no longer 
communicates life to the folids, but the blood and the 
folids are both at once animated by this DIFFUSED PRIN- 
CIPLE OF LIFE. 

No one need triumph over a doétrine which thus 
falls by its own weight; but this muft not be forgotten, 
that the doctrine of the life of the blood leads to a 
mean contracted narrow view, not merely of this but of 
higher fubjets. 

Plants have active and irritable fibres; by the moft 
curious actions they drink in water; water alone they 
can convert, by the moft fimple mechanifm, into 
‘moit delicate perfumes, into delicious fruits, or ito 
terrible poifons. ‘* There ftands,”’ fays Blumenbach, 
*¢ a hyacinth beforeme; generations of thefe flowers, of 
which this is the laft, have grown there fucceflively, 
touching the furface merely of a little water;” but fhall 
Mr, Hunter perfuade me that this water is alive? “ vel 
hyacinthi me monent *.” 

I think I may fafely conclude, that thefe theorifts have 
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done the fcience no good; themfelves no honour; and 
us no kind of benefit, unlefs it be an advantage to know 


that by none of thefe ways can we arrive at a knowledge 
of the blood. 


QUALITIES OF THE BLGOD. 


Blood is a fluid of a rich and beautiful colour; it 
is vermilion-coloured in the arteries, ftrong purple in 
the veins, and black, or almoft fo, at the right fide of 
the heart; it feels thick and unctuous betwixt the 
fingers, is of a flightly faline tafte, is various in varie 
ous parts of the body, in the heart or at the centre of 
the circulation different from what it is in the glands, 
excretories, and all the extremities of the body ; dif- 
ferent in the liver, among the inteftines, in the cheeks, 
and lips, in the refervoir or finufes of the head and 
womb, In yarious individuals, but much more in dif- 
ferent animals, it varies with their functions and manner 
of life; it 1s more or lefs perfect in animais, in birds, in 
fifhes, in infets; it is thick or thin; has grofs particles 
or {mall; 1s red or pale; hot or cold; according to the 
creature’s life: and from this laft variety, viz. of the 
manner of life, comes our divifion of animals into thofe 
of hot and cold blood. 

It is by the moft fimple and natural methods that 
we examine the blood ; fince almoft fpontaneoufly it re- 
folves itfelf mto the CRAsSAMENTUM, the sreruM, and 
the RED GLOBULES, fufpended in the - craflamentum, 
and forming a part of it. Ina cup of blood, the crafla- 
mentum, or clot, the hepar fanguineum, as it was called 
long ago, floats in the ferum; the red globules are en- 
gaged in this clot, and give it colour; the ferum may 
be poured off, the coagulum may be wathed till it is 
freed of the red parts of the blood; and then the red 
particles are found in the water with which the coagulum 
was wafhed, and the coagulum remains upon the 
{trainer, little reduced in fize, pure and white, the fibrine 
or gluten. Or we may feparate this part by a method 
which Ruyfch firft taught us; we may, while the 

| me? blood 


460 OF THE BLOOD. 


blood: is congealing, fir it with a bunch of rods, when 
the pure and co! lourieis fibrme gathers upon the rods, 
and the ferum, with the red particles fufpended in it, re- 
mains behind. 


OF THE RED GLOBULES. 


The red globules, as we have obferved, are not tuni- 
verfal ; yet in ail erent cor even in ea alets infects, 
there feem to be formal particles tn the blood ; in white 
infects, they are white, im’ green infects, they ene green, 
in moft tafects they are tranfparent. 

The red globules of the human blood are eafily feen ; 
they are beft examined with a fimple lens, the globules 
being diluted in ferum, and laid upon an inclined plane, 
not in water, which diffolves them quickly, but in ferum, 
which has the property of preferving thetr globular 
form.—The fize of the particies of the blood varies in 
various creatures; in the foetus, they are bigger than in 
a grown animal; and although Leeuwenhoek thought 
it effential to his doétrine, to fay , that they were ane in 
all creatures, we know beyond a doubt that there are in 
refpect to the fize of the animals the {trangeft reverfes. 
The Skate has red globules much larger, and the ox 
has globules much f imaller, than thefe of a man. Fith 
have large globules, © Serpents fmaller ones, and Mar 
fmaller fill. In Man the diameter of each globule 
is much lefs than the three thoufandth part of an inch. 

There is in the effect of lenies, or in the nature of 
thefe globules, fome-firange refraGicn, by which there 
feems a darknefs in the centre of each globule, and 
thence a deception which has been univerfal ; fo that 
no fingle defcription has tallied with that which went 
before. Leeuwenhoek believed, that he faw them con- 
fifting each of fix well compacted fmaller globules : 
Hewfon believed that they were bladders, which had 
within them fome central body, loofe and moveable; 
that often the central part might be feen rolling in its 
bag; and that fometimes the bladder was fhrunk and 


fhrivelled around the central body, and could, by put- 
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ting a drop of water upon it, be plumped up again. 
The Abbé Torre examined them with fimple lene 
too; but they magnified fo highly, that from this caufe 
all “fe noily miftake has arifen; for he ufed not ground 
lenfes, but fall {phericles of olafs formed by dropping 
melte pa glais into water ; they ‘magnified fo much, that 
to him the central fpot appeared much darker; he 
faid that thefle were not globules, but HBES, He fent 
his {phericles of -glafs and his obfervations from Italy, 
his own country, to our Royal Society ; and fora long 
while, though nobody could fee them, {till the public 
were ‘annoyed | by Ab bé Yorre’s rit gs. Falconer, with 
all the zeal of a friend, publithed Lewfon’s difcoveries 
after he was dead ; lamenting, as we all muit do, the lofs 
of a promifing young man. . Falconer thought he faw 
thefe globules, not as {pheres, but as flattened fpheres } sahe 
thought he faw them often as they rolled down 
the inclined plane upon which he placed them, turning 
their edges, their fides, their faces, towards the eye; he 
even compared their flatnefs with that of a coin. Many 
authors have conjectured that thefe prebults are com- 
peat ied when they come into narrow paflages, and ex- 
pase again when they get ito wider arteries. ‘This 
Reichel & ays he hasfeen, and Blumenbach believes ; but 
pibmnstiidiin lefs eafy of belief P with regard to all thefe 
ftrange forms afcribed to the particles of -the blood, pro- 
nounces his diffent in psi ferms.  ‘*, They -appéar,’” 


rently of mucus: aked barca or oval form which au- 
thors {peak of, I have not feen.”’ 

The following are their chief properties with regard 
to the reftof the blood. When blood ftands, they fall 
to the bottom, becaufe they are eee than the other 
parts of hist loodss and although the fibrine or gluten 
entangles them wh fie it is forming, fill it is to be no- 
ticed that the cake is a ways redder at the bottom ; and 


when by weaknefs o - difeafe this co agulat ion is very 
flow, fome globules e eae the gra ofp or the coagu- 


lum, and the ferum is tinged with red, and the cake, 
though coloured at the bottom m, is white at the top, 
OL 
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or has the buffy coat. Their form they prteferve only 
while in the blood, and feem to be fupported more 
by the qualities of the ferum than by their own pro- 
perties ; for if mixed with water, they mix ealily, and 
totally diflolve; the water is red, but the globules are 
gone; when we mean to preferve their forms for 
experiment, we muft keep them in ferum, or muft make 
an artificial ferum by impregnating water with {alts. 
Their quantity, in regard to the whole mafs, varies fo, 
that the appearance of the blood is a real index of 
health or difeafe: in difeafe and weaknefs, the blood is 
poor and colourlefs; in health and ftrength, it is rich 
and florid; by labour, red particles may be accumulated 
in a wonderful degree; in hard working men they 
abound ; they may be accumulated by exercife into par- 
ticular parts, as in the wings of Moorfowl or Pigeons, 
and in the legs of common Hens. In {hort, the red 
globules are numerous in health; in large and ftrong 
creatures ; and in the centre of the fyftem, where they 
often circulate, when (as in fithes) all the fieth is colour- 
lefs; in fucha fyftem, particular glands only, or vifcera, 
as the liver, {tomach, or fpleen, are coloured with blood, 
and but a fmall proportion circulates in the great veflels 
round the heart. 

The rednefs of thefe particles is a peculiarity for 
which we know no meaning nor caufe. ‘The ereateft 
phyfiologifts have afcribed it to the iron of the blood : 
but when we reflect how many various colours iron 
gives in -its various ftates; when we reflect, that the 
unknown caufe which gives colour to the iron may give 
colour to the blood; when we refle@, that of this crocus 
of iron we can hardly procure one poor gram from four 
hundred grains of thefe red particles of the blood ;— 
we cannot but be confcious that this peculiarity is not yet 
explained. i 


COAGULABLE 
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COAGULABLE LYMPH. 


The coagulable part, the cake which is left when we 
wafh away the red globules, that which has been called 
the gluten, and now by chemifts the fibrin, is by far the 
moft important part of the blood, the moft univerfally 
diffufed in the animal fyftem, the moft neceffary for the 
fupply and growth of parts. It forms all the folids, 
and in its properties refembles them moft curioufly ;_ for 
this cake, when wafhed, is white, infipid, extremely 
tenacious, and very fibrous; can be drawn out greatly ; 
and it is the coagulation of this part that makes the 
long fibrous ftrings which we find in the tub when 
bleeding a patient in the foot in very hot water. Being 
fightly dried, it fhrinks into a fubftance like parch- 
ment ; being hardened by heat, it becomes like a piece 
of horn or bone: when burnt, it fhrinks and crackles, 
with a very fetid fmell, like the burning of feathers, 
wool, flefh, or any other animal fubftance; by which 
we know it to be the part of the blood which is the 
moift perfectly animalized, and the moft ready to be af 
fimilated with the living folids. When diftilled, it gives 
ammoniacal falt and alkaline water, and a very thick 
heavy fetid oil, and much mephitis, which are the marks 
of the moft perfect animal nature ; and after burning it, 
the refiduum is a phofphate of lime, or, in other words, 
the earth of bones. 

Its peculiar properties, as it appears in the blood, are 
few ; its relation to the body is very furprifing. | 

What paffes within the animal body, or how this 
gluten is directly applied, we never can know ; but we 
fee how the greater part of the body is compofed of 
gluten, and no analyfis of any fingle part has ever difap- 
pointed us. A mufcle being fqueezed, and thoroughly 
cleanfed of blood, wafhed in foirits of wine, and again 
cleaned, is feen plainly to be but a peculiar form of coa- 
gulable lymph. A bone being infufed in any mineral 
acid, or m vinegar, its earthy parts are diflolved even to 
its centre ; it becomes foft and flexible, {till retains the 


form 
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form of a bone; but what remains confifts principally 
of Pe wie lyraph. And though Fourcroy is cer- 
tainly right i in laying that coagulable pie: is that part 
upon which nature fixes irritab bility, or the contractile 
power, he fhould have added, “ but this gluten is more- 
over sg the animal body the bafis of very part a sh 
poffeffe s life ;”? it conflitutes, in truth, no lefs than nit 
tenths of the fe lids of the wiho le sake ‘The mer yeee 
ligaments, tendons, periofteums, and all the white parts 
of the animal body, confit. chieily of this. It is this 
fibrous part, then, which is fecreted by the veffels for 
repairing all the waites and all the accidents of the 
body ; when a mufele is wafted by violent action, or 
by fer overs, OF sei long oetece 4 ablorbed, gluten is 
s broken, muchyf this 
: s to faieteh ti into, and a 
one Is quickly formed; when foft parts are cut, gluten 
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is poured out betwixt them; when vifcera are inflamed 
pure gluten, White, and membranaceous-like, is poured 
out ae ie them ;. when the uterus is to be prepared 


7 ated Sem, gluten is poured 
inten the womb; and in all thete cates it is the foun- 
Baan of a union with the feb Uaeie e parts. | In fhort, 
this gluten forms, nourifhe » Jupports; , reftores the parts 
of the animal PASH but ir from ¢ol uidering it either 
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THE ‘SERUM, 


The ferum ie Na thinneft and moft fluid of the parts of 
the blood, into which it [pont oneoully feparates. And it 
contains fhofe fab {tances which one is almoft tempted to 

call extraneous: this muff be kept in view when its 
properties are to be told, for though it fo exaélly re- 
lembies the white of an egg, that fome have in com- 


paring the two, written whole pamphlets on the fubjed,, 
8 and 
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and named it the Albumincus Fliid,although it coagulates 
like gluten, although it putrefies like fleth, although it 
gives out, upon diftillation, ammonia and a black and tetid 
oil; yet it is moft natural that, along with thefe it fhould 
contain alfo fome foreign bodies, as a faccharine or ex- 
tractive matter, belonging to vegetables, and fome pro- 
portion of the oxalic, malic, or other vegetable aéids, 

Serum is a fluid like whey, of a yellowith, or rather 
greenith colour, of an unétuous or llippery feeling among 
the fingers ; it is flightly faline, and contains foda, ful- 
phur, and phofphate of iron. It contains foda completely 
formed, by which it turns vegetable reds to green ; it 
coagulates with a heat much lower than that which makes 
it boil; being dropped into hot water it coagulates as it 
falls; by 150 degrees of heat it coagulates into an albu- 
men like the white of an egg. | 3 

But by this influence of heat the whole does not cor« 
gulate, but only the albumen, a fubftance like the white 
of an egg; what remains fluid is the ferofity. On 
cooling, the ferofity coagulates like fize or jelly. This 
coagulation arifes from the gelatin diffolved in the water ; 
and this gelatin may be precipitated by various re-agents, 
but efpecially by tanin, and by alkohol. After the fepa- 
ration of the gelatin, there remains only the falts in wa- 
tery iolution; thefe are muriate of foda, phofphate of 
toda, and phofphate of lime. — | . 

Uhis analyfis of the blood contains the analyfis of 
almoit all the humours or fecretions of the body. Ob- 
lerve how nearly the urine refembles the ferum; indeed 
the urine, like the ferum, preferves the peculiar form of — 
the red globules, and fweat is but. a ferum loaded with 
falts; obferve how little faliva differs from the ferum ; 
oblerve how perfectly the ferum refembles milk, fince 
mixing ferum with water produces a mil <y fluid, that is,’ 
a fluid which gathers cream on the top, and coagulates 
with acids and heat. The water of dropfies is purel 
ferum; the mucus of hollow paflages is little elfe than 
infpiffated ferum ; the bile itfelf is faid to be imitated by 
keeping putrid. blood. In fhort it is obvious that on the 
| bie lympn depend ail the internal fecretions, i. e, 
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tor fupplying the walte of the fy{tem, for enabling it to _ 
grow, for repairing bruifed or cut fleth, or broken bones ; 
that on the ferum which dilutes the blood, and contains 
all fuch foreign bodies as might be injurious to the fyi- 
tem, all the excretions, as urine, fweat, faliva, tears, &c. 
&c. depend *. 

I have faid, ** that the blood is a fluid of a rich and 
beautiful colour; vermilion-coloured in the arteries, 
itrong purple in the veins, and black, or almoft fo, at the 
right fide of the heart.’”?, When we open the thorax of a 
living Dog, the lungs collapfe, the heart foon ceafes to 
play, the Dog languifhes, expires, is revived again when 
we blow up its lungs :—-then begins again the motion of 
the heart, the black blood of the right auricle is driven 
into the lungs; the blood goes round to the left fide of 
the heart of a florid reds and this purple blood of the 
‘veins, the vermilion blood of the arteries, the change 
happening fo plainly from accefs of air, is a phenomenon 
of the moit intereftine nature, and binds us to look into 
the doctrines of chemiftry for the {olution of a phenome- 
non to which there ts in all the animal economy nothing 
equal. 

It is the ftudy of air and aérial fluids that has brought 
to ight all the beautiful difcoveries of which modern 
chemiftry can boait. ‘The fimplicity of the fa@s in 
chemiftry, the correctnels of the reafoning, the grandeur 
which now the whole fcience aflumes, is very pleafing ; 
and makes us not without hope, that by this fcience, 
all others, and ours m an eipecial manner, may be im- 
proved ; for the action of veflels will do much in form- 


* “When the blood and folids of animal bodies come to be refolved 
into their ultimate parts, we find a variety of combinations which be- 
longs to another fcience, and which in this place it were tedious to 
explain. But ftill there is one great diftinGtion betwixt animal and 
vegetable matter, which fhould not be left unnoticed. Animal mat- 
ters always, when difflolved by nature, fall into a putrid ftate, and give 
only volatile alkali. Vegetables, when they diffolve, fall into fer- 
mentation, and produce acids or wine; not that alkalis are neceflarily 
contained in their formal ftate in the animal body, but that the ani- 
mal body contains much mephitis or bafis of nitrous air, which, com- 
bining with the inflammable air afforded by decompofed water or by 
their oils, forms the volatile alkali. 
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ing and changing our fluids: all the reft is chemiftry 
alone. : 

The older chemifts were coarfe in their methods, 
bold in their conjectures, in theory eafily fatisfied with 
any thing which others would receive. They conde- 
icended to repeat inceflantly the fume unvarying procefs - 
over each article of the materia medica; and among 
hundreds of medicinal plants which they had thus ana- 
lyfed, they could find no variety of principles, nor any 
other variety of parts and names than thofe of phlegm, 
and oil, and alkali, and acid, and fulphur, and coal. By 
this they difburthened their confciences of all they knew, 
pleafed their fcholars, and fet the phyficians to work, 
forming magnificent theories of falts, fulphurs, and oils ; 
tor fuch has ever been the connection ot chemiftry with 
phytfiology, that, good or bad, they have {till gone hand 
in hand. 

Lhe older chemifts thought that they had arrived 
at the pure elements, while they were working grofsly 
among the grofler parts of bodies. They could know 
nothing of the aérial forms of bodies, for they allowed 
thefe parts to efcape. © When their fubjects, by extreme 
force of heat, rofe upwards in the form of air, no further 
invefigation was attempted; it was fuppofed that the 
fubject of their operation was confumed, annihilated, 
walted into air, and quite gone. When they thus ftopped 
at airs, they {topped where only their analyfis became in- 
terefting or fimple ; ftopping where they {topped, among 
their oils and fulphurs, they made their fcience a mere 
rhaplody of words. Philofophy they confidered fo little, 
as not to know that the lighteft air is really a heavy body, 
and that with weight and fubftance other properties muft 
be prefumed. | 

Modern chemiftry begins by afluring us, that thefe 
airs are cfien the denfeft bodies in the rareft forms ; 
that airs are as material, as manifeft to the fenfes, as 
fairly fubject to our operations, as the denfe bodies 
from which they are produced: ‘That it is heat alone 
(a fubftance which irrefiftibly forces its way into all 
bodies) that converts any fubftance into the aérial 
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form: That fome bodies require for their fluidity. 
merely the heat of the atmofphere, and fo cannot ap- 

pear on this planet in any folid form: That others re- 

quire fome new principle to be added, im order to give 

them the gafeous or aérial form: ‘That others require 

very intenfe heat to force them into this flate ; but that. 
all aérial fluids arife, or muft be prefumed to arife, 
from, fome folid body or bafis, which folid bafis 1s dilated 

by heat into an air. ‘The folid bafis of fome airs can_ 
be made apparent, as of fixed air, which proceeds from 

charcoal; others, as pure air, or azotic air (the great 

conftituents of our atmofphere), cannot be produced to 

view in any folid form. But thofe as which cannot 

be exhibited in any folid form, can yet be fo combined 

_with other bodies as to increafe their weight, and give 

them qualities of a very peculiar nature; and thele airs 

can be alternately combined with a body and abitracted 

again, adding or abftraCting from its weight and chemi- 

cal properties, not only im a perceptrble, but in a won- 

derful degree; fo that theie abitraétions and combina- 

tions conf{titute fome of the moft general and important 

faéts. When the old chemilts, then, neglected to exa-- 
mine thefe airs, they retrained from examining the laft - 
elements of bodies at the very moment im which they 

came within their power. , 

That thefe muft be the moft material and important 
facts in all the {cience, it is eafy to explain ; for chemittry, 
ever fince it has been a fcience, has refted upon one fin- 
gle point. ‘There are certain great operations mn che- 
miftry which we perceive to have the ftricteft. analogy . 
with each other, or rather to be the fame; the opera- 
tions are, the combuttion of inflammable bodies, the re- 
fpiration of animals, the calcination of metals; and. 
whatever theory explains one explains the whole. The 

older chemifts obferved, that when they burnt an inflam- 
mable body, the furrounding air was contammated, the: 
fubftance itfelf was annihilated, nothing remained of its 
former exiftence but the foul air; and they fuppofed. 
that this inflammable body confifted of a pure inflam- 
mable principle, which was the fubftance which  fpoiled.. 
the 
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the air, lefiening its bulk, and making it unfit for fup- 
‘porting any longer either combuftion or animal life. 
When an animal breathed in confined air, they found 
the phenomenon ftill the fame ; the animal contaminated 
the air, and expired itfelf; left the air unfit for burning 
or breathing, loaded, as they fuppofed, with the inflam. 
ble principle. When they calcined a metal (which is 
done merely by heating the metal and expofing it to 
air), they found, as in thefe other operations, the air 
contaminated, the metal lofing its metallic luftre, dudti- 
lity, and all the marks of a metal,—~acquiring (in certain 
examples) new qualities, like thofe of fome mineral acid, 
and becoming of courfe a moft cauttic drug ; but above 
all, they unitormly obferved the metal to increafe in 
weight. 

‘To account for all thefe difcordant changes was the 
moit difficult part.of all: it was indeed ealy to fay, that 
combuftion was the giving out of an inflammable princi- 
ple to the air; and to fay concerning refpiration, that it 
~was the bufinefs of the air to take away continually the 
fuperabundant phlogifton of the blood; but how a metal 
f{houid pafs from a mild to a moft acrimonious and cauftic 
ftate; and above all, how by the lofs of its inflammable 
principle it fhould not lofe in weight, but _increafe in 
weight! This was the Gordian knot which they had to 
untie, and which they cut luftily, betaking themfelves, 
in defiance of all philofophy, to the abfurd projet of a 
principle of abfolute lightnefs. They all agreed to call 
the phlogiftic principle, a principle of abfolute levity ; 
and thus their doétrine ftood for many years, viz. that 
when phlogifton, or inflammable principle, was added to 
the calx of. any metal, as te red lead, by reailing it with 
any inflammable body—the metallic luftre, tenacity, duc- 
tility, were reftored, and the metal became hehter withal, 
Becaufe it now had within it the principle of levity. But 
that when by heat and air it was calcined, this principle 
was driven out, and then the metallic luftre, tenacity, 
dudculity, &c. were loft by the abfence of the inflammable 
principle upon which they all depended ; but the weight 
of it was mcreafed, for the principle of levity was gone. 
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This is the brief abftraat of the theory to which the very 
beft chemifts have additted themfelves down to the pre- 
fent times. 

But the chief perfection of modern chemiftry is, that 
its apparatus is fo perfect, that it can employ exactly a 
certain quantity of air in calcining a metal; it can collect 
that air again to the twentieth part of a grain; it can 
prove whether the metal has really been giving out any 
inflammable principle to the air, or whether it has re- 
ceived matter from the air, and how much expreisly it 
has gained or loft. Modern chemiftry proves to us, that 
it is not the lofs of any principle that endows a metal, for 
example, with negative powers: but the direct acquifition 
of a new principle, which endows it with pofitive powers. 
Thus if you take a quantity of mercury, and expofe it 
flowly, that is, for a long time to heat and air, the tollow- 
ing changes take place ; 2 it gradually lofes its metallic 
luftre, the upper part of it affumes fArft a yellow and 
then a red colour, {mall red particles are feen floating on 
the furface of the mercury; and thefe are the mercurius 
precipitatus per fe, a moft acrid calx of mercury. If, 
firft,° you eftimate how much air has been expended 
during the procefs, you find that the weight of the mer- 
cury is increafed in exact proportion ; if you put that 
calx into a gun-barrel, put the gun-barrel into the fire, 
and by mere force of heat drive out this air, you fad 
the quantity of air exactly equivalent to the quantity eX- 
pended in the proceis ; you find the metal grow lighter, 
and recover its metallic qualities and luftre in propor tion 
as the air is expelled. In fhort, we find the metal heavier 
when combined with air, lighter when the air is driven 
out; we find it having the qualities of a metal when 
uncombined with air, when combined with air having 
the qualities of a calx: then plainly this cauftic form 
of the metal is not anegative quality, it is a pofitive one, 
proceeding from the infufion of this new principle from 
the air. 

By fuch proofs as thefe chemiftry has explained, in a 
moft philofophical way, how all thefe phlogiftic procefles, 
as they were called, depend, not on the abftraction of 
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-phlogifton, but on the addition of anew principle : That 
they all arife from one pofitive power, that the fame 
principle gives life to fuel, heavinefs (and other effets 
of calcination) to metals, acidity to acids, and rednefs to 
the blood. ‘Thefe are all performed by one power ; they 
are all eflentially one procefs ; they are all effected by the 
communication of one fole principle, viz. the bafis of pure 
air. 

Upon our atmofphere and its furprifine harmony with 
all parts of nature ; with animal and vegetable life ; with 
water, metals, acids, and all the folid bodies into which it 
enters—much more depends than it is eafy to conceive. 
Could we have fuppofed that it was the caufe, not merely 
of life in all living creatures, but almoft the caufe of all 
the properties that refide in the moft folid forms? 
Could we have fuppofed that the air rendered heavy 
bodies heavier, changed metals into the moft cauftic fub- 
ftances, converted many bodies into acids, changed in- 
flammable air into the pure element of water, which 
at lealt we have hitherto conceived to be pure? Yet 
if there be one word of truth in chemiftry, all this is 
true. | 

The atmofphere contains various gafes or airs ; but one 
only, viz. vital air or oxygen gas, is ufeful to refpiration, 
combuftion, and animal life; that purer airmutt, like every 
other, arife from fome folid bafis: That bafis cannot be 
fhown in any fubftantial form, butit can be combined with 
many various bodies, fo as to give them an increafed 
weight and new qualities ; and thence we prefume to fay, 
whenever we fee a body, by fuch a procefs, acquiring 
fuch qualities, that it acquires them by abforbing the 
bafis of pure air; for pure air is nothing but this pre- 
fumed bafis dilated ito the form of air by. heat; and 
when it combines with any body, it gives out its heat; fo 
that in all thefe proceffes heat is produced. And although 
inflammable bodies, metals, acids, and animal blood, 
feem very diftinct from each other; although combuf- 
tion, breathing, calcination, and the forming of acids, 
are procefles feemingly very unlike ; yet they are all in 
their eflential points the fame, viz. a change of qualities 
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and a production of heat in confequence of the abforption 
of pure air. | | 
Firft, when an inflammable body is BURNT or con- 
fumed by fire, the bafis of pure air is combining with 
the combuftible body; the air is entering into a new 
combination, and therefore muft give out its heat ; it 
combines rapidly, gives out its heat rapidly, is waited ; 
the inflammable body burns and feems to be con- 
fumed; but if we catch that air which efcapes from 
the inflammable body, we find it to be equal exactly 
to the whole weight of the air and of the burning 
body that have been confumed; and this air confifts 
of two parts, viz. of the fyubftance which was burnt, 
and of the bafis of pure air. ‘Thus, for example, when 
we burn charcoal or carbon, the whole fubftance of 
it, weight for weight, is converted into an air, which is 
called fixed or carbonic acid gas ; the fame whichis dif. 
charged from ftoves, the fame alfo which is found in 
pits, the fame which oozes through the ground in the 
Grotto del Cane, the fame which floats upon the fur- 
face of fermenting vats, and which is fo much heavier 
than common air that it can be taken out from a vat in 
bafons, and poured from difh to difh. Combuttion, 
then, is a procefs which confifls in the rapid affumption 
of the bafis of pure air, and a confequent converfion of 
the burning body into an air or gas endowed with pecu- 
liar qualities and powers. | 
If, then, the oxygenation of the blood be a procefs 
like this, it mutt differ chiefly in degree; it might in cer- 
tain circumftances become too rapid, and refamble an 
actual combuftion; and fo in certain circumftances it 
does, for our atmofphere is fo tempered that no more 
than 27 parts out of 100 confifts of pure air; the reft is 
food for vegetables, but not ft to maintain flame or ani- 
mal life. ‘Thisis the reafon that even burning as wellas 
breathing are flow proceffes, and that an animal, if made 
to breathe pure air, or vital air as it is called, gets oxygen 
too rapidly fupphed, is contumed and inflamed quickly, 
and dies. 
_ Secondly, the procels of CALCINATION is the fame in 
Pe all 
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all metals; it alfois an affumption of the pure air, or 
rather of its bafis, with a change of qualities and increafe 
of weight: if you calcine lead flowly, it becomes firit 
yellow, then orange, theh fed; it becomes heavier, fo 
that from 100 spounds of lead you have rro pounds of 
lytharge, or calx of lead: if you calcine mercury, it alfo 
becomes firit yellow, then red, and much heavier than 
at firft: if you d#Htil any of thele metals, you can by heat 
merely drive out the pureft air from them ; they recover 
their briliancy, and grow lighter, becaufe the bafis of 
alr is expelled. ‘The bafis of pure air 1s expelled, not in 
that folid form in which it was embodied by the calx, 
but being now combined with heat, it appears in the 
form of vital air; the air is much purer than that of the 
atmofphere which was ufed in the proceis, becaufe the 
metal abforbs or appropriates to itlelf nothing but the 
pureft air, leaving the azotic or foul air behind; and 
nally, if you wilh to fee the harmony betwixt com- 
buftion and calcination, or to be aflured that calcina- 
tion is truly the burning of a metal, take fome of this 
pure air, which is three times purer than the atmo- 
iphere, and raifes an intenfer flame; plunge into it a 
piece of iron wire, which is made red-hot; and this 
wire (which would only have waited or rufted into a 
calx in the common atmofphere) will in the pure air 
burft out into a brillant white fame, and burn entirely 
while it has fuch air; nay, fome metals, as zinc, burn. 
even in our common atmofphere with a moft brilliant 
flame. 

From this fecond procefs, muft it not be prefumed 
that the principle which gives an increafe of weight and 
fuch fineular properties to various metals, mu{t have very 
interefting effets upon the blood ? 

Thirdly, it is from this principle alfo that all acids are 
formed; and as oxyd is the Greek name for acid, the 
great Lavoifier has thought fit to give a name to the 
bafis of air, or that principle which is obvious only 
when operating in fuch procefles as thefe. He adds to 
the Greek name for acid that verb which implies the 
generation of any fubftance ; he calls it thus oxygene,-er.. 

| . the 
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the principle which generates acids. It were eafy to 
{how how truly this great point is fupported by all the 
particular operations in chemiftry; it fhall be fufficient 
to obferve a few. When we burn fulphur in open air, 
it feems to be confumed ; but when we burn it in clofe. 
vellels, ftill giving a free accefs to air, we find it con- 
verted mto an acid the moft ponderous of all, weighing 
greatly more than the fulphur from whicn it was pro- 
cured. . ‘Che operation is done in clote veilels: nothing 
can pals but what is known, and nothing is more cer- 
tain than that the whole of this wonderful and rapid 
change is the mere effect of the fulphur, which is an 
acidifiable bafe, afluming the acidifying principle by 
which alone it can become an acid. Phofphorus being 
burnt in a clofe glafs upon the point of a wire, the vital 
part of the atmofphere is confumed, the azotic air (which 
the ancients mutook for. their phlogifton) remains, the 
whole phofphorus 1s changed into phofphoric acid, and 
the whole acid, when weighed, exprefsly equals the phof- 
phorus which was burnt, and the air which was con- 
fumed along with it. Nay, arfenic, which is a metal, 
being calcined, is converted into a perfect acid. Thus 
we fee, firft, that calcination is a mere combuftion, fince 
it can be made fo rapid as to be attended with heat and’ 
flame; next we fee that acidification is, like calcination, 
attended with heat and flame, and an acquifition of 
weight and of properties like thofe of calces. We fee 
fome metals converted into proper acids; acids and 
-metals mixing in qualities with each other, acids and 
metals are both acidifiable bafes, both are capable of 
receiving new and fimilar properties, by affuming into 
their compofition the bafis of pure air; and in one fingle 
procefs the whole fet of phenomena are exemplified, for 
in burning arfenic we have combuftion, calcination and 
generation of acid, allin one procefs, the product being 
named indifferently oxyd of arfenic, or white calx of 
arfenic *. | 


But 


* Tt is necefiary to add nitre to make it burn.’ The refult is not 
directly an acid, but a neutral falt formed of the arfenical acid joined 
tothe alkali of mitre; without the help of nitrous acid it is only an 


oxyd 


OF THE BLOOD. A7s 


But if moft acidifiable bafes be thus forced by combi- 
nation to forfake their folid and affume their aérial form, 
others more fingular {till are recalled from their aérial 
form, and condenfed into the fluid form of a {trong acid. 
‘hus azotic or nitrogene air, which forms the great bulk 
of our atmofphere, is converted by Oxygenous or pure 
air into an acid form*; it becomes nitrous acid, nitric 
acid, nitrous air, {trong or weak according to the various 
degrees of oxygenation corthmunicated to it; and thus 
nitrous air, by its appetite for oxygene, and by its change 
of colour and its condenfation, whenever it takes OXy- 
gene from the air, makes an eudiometer or meafure for 
the purity of the air; and, according to the purity of the 
atmotphere, more turbidnefs and more rednefs is pro- 
duced in the nitrous air, and a greater lofs of bulk, 
which may be marked on a feale. 

Vhe oxydation of the blood makes a fa& no lefs 
important in phyfiology than thofe are in chemiltry ; 
for as there are various marks of the influence of Oxy- 
gene on the blood itlelf, there are terrible proofs of 
its importance in the fyitem, and how miferable the 
perion is who has imperfect organs, or an ill oxygenated 
blood. 

Nature, difregarding all occafional fupplies, as by 
the abforption of the ikin, the affimilation of aliments, 
&c. has appointed one great organ for the oxygena- 
tion of the blood, viz. the lungs. In opening the 
breaft of a living creature we beft fee the conneétion of 
relpiration with the great fyftem ; but it is out of the 
body that we can belt underftand its particular effects 
upon the BLOOD. 

Lhe molt obvious effect of air is its heightenin 
the colour of the blood. If we expofe blood to fixed 
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exyd or imperfect acid ; and it is neceflary to ufe the hyper-oxygen- 
ated muriatic acid for communicating to it a fufficiency of oxygene to 
conttitute it a perfect acid. 

* N. B. It is neceffary to inclofe them in one veffel, and to pafs 
the eleétric {park through them that they may unite. 
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air, or azotic air, it continues dark; thefe fluids com. 
municate nothing, they have no effect on the colour of | 
the blood: when we Sect: blood to atmofpheric air, it 
affumes a florid colour ; for in the atmofphere there is a 
sage proportion of oxygene gas: if laftly, we expofe it 

xygene gas, the pureit of all air, it grows extr emely 
forid’ ; and whenever it changes i colour, it 1s by ab- 
forbing .oxygene, for it reduces in, the fame. proportion 
the quantity of air; what it abforbs is the oxygene or 
pure air, what it (ORE 1s mephitis, unfit for combuftion 
or animal life. 

Blood when expofed to the air becomes red chiefly on 
the furface, it remains black beneath, but by turning up 
the clot to the aw all the furfaces become red. Jf air be 
blown into a tied vein, the blood which was black in 
the vein becomes Horid ; and when the air is prefled out 

again, it becomes black. If the air-pump be exhaufted | 
ever a difh of blood, the blood becomes dark in the 
vacuum ; and it hey oe: florid when the air is allowed 
to rufh in again. If you expofe blood in a moift bladder, 
the blood is oxy genated through the walls of the bladder ; 
which brings this experiment as clofe as may be to the 
phenomenon of blood oxygenated through the walls of 
the lungs. Though ferum or milk be interpofed, or 
urine, {till the blood is oygenated, becaufe thefe are 
perfect animal. fluids; but it is not oxygenated, if oil, 
mucilage, or mere water, be interpoied. 

When we open a Frog, or Newt *, or other amphi- 
bious creature, we fee a long and flender artery; accom 
panied by a flender vein, running from top to bottom 
along the whole furface of their lungs; and while their 
heart continues to beat, we fee this pulmonic artery 
black, the vein red, the lungs themfelves moft delicate 
and pellucid, like he {fwimming bladder of a fifh;: 
Even in the extremities of the human fyftem the 
blood of a vein is dark, of an artery red; fo that fur- 
gecns dittinguifh venous and arterial hzemor rhagies i in this 
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From thefe fa&ts we may underftand why ‘the blood 
of the womb, of finufes, of varices, and of all iag- 
nant veins, is fo offenfive and black; and why that blood 
is fo very pure and florid which is coughed up from the 
lungs. Is not the face livid in apoplexies or ftrangula- 
tions, in hanging or drowning, in fits of pafiion or of 
coughing, or in any accident which interrupts the lungs? 
The face of a child during a paroxyim of the hoopmg » 
cough, is it notcompletely black ? Is not the hand livid 
when the arm is comprefied or tied up, and its blood 
prevented from returning to the lungs and heart? Are 
not tumours dark coloured from dilated veins which re- 
turn their blood too flowly? Are not thofe mulberry 
marks which are born with us juft fmail ancurifms ful 
of ill oxygenated blood ?—~Then this firft effet of oxy-_ 
genation is a reddening of the blood. ‘The menitruad 
blood, the blood of ecchymofis (as in thofe who have 
been whipt), the blood of aneurifmal bags, are all black ; 
and the blood of varices is fo very black, that the anci- 

nts faid they were filled with atrabilis or black bile. ‘The 
ftripes inflicted on a foldier as a punifhment are at firlt of 
the moft lively red, but foon become black. 

The next effet: of oxygenation is the endowing the 
blood with a peculiar power, by which it is con- 
tinually operating upon the living folid: thisis a power 
which it is continually: lofing ; which it is every moment 
giving up to the folids ; and which no other procels but 
refpiration can reftore. ‘This ftimulant power the bivod 
eradually lofes as it circulates round the body; it 1s 
quite effete when it returns to the right fide of the heart: 
the heart of a creature never moves, if we allow its 
lungs to ‘lie collapfed; but the heart returns to act the 
very inftant that pure air is forced into the lungs, and 
fo communicated to the blood. ‘This ftimulant power is 
moft of all apparent when we force a living creature to 
breathe nothing but the pureft air; for oxygenated or 
vital air makes this proceis too rapid ; the pulfe nies, the 
eyes become red and prominent, the creature feems 
drunk with the new ftimulus, too great for its fyfiem. 
The univerfal heat of its body is greatly increafed, the’ 
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eyes are turgid and red, and at laft a fweat breaks forth 
all over it; and when dead, the lungs (at is faid) are 
mortified or inflamed. But whatever the marks are, 
whether thefe figns of inflammation be really true, it is 
plain, fince the creature dies, that pure air is fatal by a too 
rapid oxygenation of the blood. If, in our experiments 
upon a dying animal, we inflate the lungs with mephitic 
air, the heart does not a; if we inflate its lungs with 
common air, the heart begins to act ;_ if we inflate its lungs 
with oxygene air, the heart is irritated to a {till more pow- 
erful action. 

If we open the breaft of a Frog and ftop its breathing, 
we oblerve, firit, its pulmonic blood florid, and the heart 
beating ftrongly: Secondly, in half an hour the pul- 
monic blood has become dark, and the heart’s motion 
has grown languid; in a little while the pulmonic blood 
becomes black, and the pulfation of the heart ceafes : 
And, laftly, the trachea of the Frog being untied, and 
the creature allowed to breathe again, the blood becomes 
florid, and the heart ats, 


OF THE HEAT OF THE BLOOD. 


The next effect of oxygene is faid to be the commu- 
micating of Hear to the lungs. But I fufpeét that if the 
{mall quantity of oxygene which can enter by the lunges 
do communicate heat, it muft be not to the lungs, nor to 
the blood, but to the whole body through the medium of 
the blood. ‘There are fome who pretend to fay, that 
when they draw in vital air, they feel a genial warmth in 
the breait, diffufing itfelf over all the body ; but it is eafy 
to feel in this way, or any way, when a favourite doétrine 
is at ftake, while thofe who know nothing about doétrines 
breathe the vital air without any peculiar feeling which 
they can explain. | 

There are many circumftancés which make it hard to 
believe that there is, in confequence of the oxydation of 
the blood, any remarkable generation of heat in the 
lungs. Oxydation of the blood, out of the body, is at- 
tended with no increafe of heat, and yet we operate ona 

7 : | quantity 


OF THE BLOOD. 479 


quantity of blood much greater than that which circulates 
through the lungs. 

Lo iuppofe, but for a moment, that all the heat which 
‘warms the whole body emanates from the lungs, were a 
grofs error in philofophy; it were to fuppofe an accu- 
mulation of heat in the lungs equal to this vaft effet of 
heating the whole body. But were it fo, we fhould feel 
a burning heat in the centre, a mortal coldnefs at the 
extremities, and marked differences in the heat of each 
part in proportion to its diftance from the lungs. In 
fevers, we fhould feel only the intenfe heat of the centre ; 
we fhould be diftreffed, not with the heat in the foles of 
the feet or palms of the hands, or in the mouth and 
tongue; we thould feel only the heat of the lungs. 
‘When the limbs alone were cold, would the lungs warm 
them? How could it warm them up to the right tem- 
perature without overheating the whole body? Whena 
part were inflamed, how could the heat go from the lungs, 
particularly to that point, and reft there ? 

From the lungs the heat could not be regularly dif- 
fufed; for in almoft all the Amphibiz the lungs are far 
diftant from the centre of the body, and could not com- 
municate any degree of heat to the extremities without 
the greateft wafte ; they would, according to this theory, 
have lungs for crying with, if they pleated to cry, but by 
no means for diftributing heat. 

But in reflecting upon this moft difficult of all fubje@s, 
the generation of heat in the living body, many things are 
to be taken into the calculation, which feem, on the 
flighteft glance, to be far more important than this depofi- 
tion of oxygene from the blood. It is a law of nature, 
to which, as far as we know, no exception is found, thar 
a body, while it paffes from an aérial to a fluid form, or 
from a fluid to a folid form, gives out heat. Now, what 
is the whole bufinefs of the living fy{tem but a continual 
affimilation of new parts, making them continually pafs 
from a fluid into a folid form? ‘The whole nourifhment 
of the body goes on in the extreme veilels, andis a con- 
tinual affumption of new parts. The extreme veflels are 
continually employed in forming fome acids, which ap- 
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pear naked in the fecretions; in forming oxyds, as the 
fat and the jellies of the membranous and white parts; 
i the various depofitions of mufcle, bone, tendon, &c. 
for thefe are all continually abforbed, thrown off by the 
urine, and inceflantly renewed. They are continually 
employed in filling all the interftices of the body with a 
bland fluid or halitus; they are continually employed in 
forming fecretions of various kinds. In performing all 
this the power of the veflels may do much; but the ul- 
timate effect in each procefs muft be a chemical change, 
and perpetual changes will produce a conftant heat. 
Place the organ and focus of this animal heat in the 
centre of the body, and you are embarraffed in a thou- 
fand dithculties ; allow this heat to arife in each part ac- 
cording to its degree of action, and each part provides 
for itfelf. 

But how then, fome will fay, fhall this heat be regu- 
lated? I fay plainly by the heart and Jungs. The 
lungs regulate the itimulant power of the blood, the 
heart regulates the action of the arteries, in fo far as 
regards the {timulus of fulnefs and diftenfion; and 
with thefe to regulate the centre, nothing can alter 
the heat of the extremities except partial actions, that is, 
difeafe. 

I will conclude then, that oxygene, if it do con- 
municate heat, does fo, ‘‘ not to the lungs, nor to the 
blood, but to the whole body through the medium of the 
blood.” | : 


OF THE RESPIRATION OF ANIMALS. 


The effets of oxydation then are, to redden the 
blood, to renew its {timulant power, and to communicate 
heat, not fo much to the blood, as to the whole body 
through the medium of the blood, and to affiit in the 
fecretions and chemical changes which are inceflantly 
going on in all parts of the fyftem. ‘This is accomplithed - 
by the perpetual and rapid motion of the blood through 
the lungs; and there it is expofed to our atmofphere, 
which is a mixed fluid very different from what we at 
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firft conceive, or what our ignorant wifhes might defire 
to have it; not confifting merely of air fit to be breathed, 
but for the greateft part formed of an air which is moft 
fatal to animal life, whence it has the name of Azotic 
Gas. Ofan hundred meafures of atmofpheric air, we. 
find twenty-feven only to confift of vital or pure air, that is 
oxygene; feventy-two confift of azotic air, or nitrogen, as 
it 1s called, fatal to animal life; and one meafure only 
is fixed air, or carbonic acid, which is alfo an unrefpirable 
air. But of thefe twenty-feven parts of pure air, feven- 
teen parts only are affected by refpiration; fo that in 
ref{piration we ufe much lefs than a fifth part, even of the 
fmail quantity of air which we take in at each breath. 

The change of the air by refpiration is this chiefly ; 
that the quantity is diminifhed by the abftraCtion of a 
part of the oxygene; that there is formed a quantity of 
carbonic acid gas by the union of the carbon of the 
blood with the oxygene refpired ; and that there is dif- 
charged along with thefe a quantity of watery halitus. 
Therefore atmofpheric air, after it has been breathed, is 
found to have fuffered thefe changes: Fir{t, It contains 
now a confiderable proportion of carbonic acid, which is 
eafily difcovered, and even weighed; becaufe when a 
cauftic alkali is expofed to it, the alkali abforbs the fixed 
air and becomes mild. Secondly, It has lefs of the vital 
air, as is eafily afcertamed by the eudiometer which mea- 
fures the purity of the whole: And, thirdly, All that re- 
mains is merely azotic air, unfit for animal life, or for 
fupporting flame. ‘The oxygene, then, in part unites 
itfelf with the blood; in part it forms fixed air by com- 
bining with the carbon of the lungs; in part it forms 
water by combining with the hydrogene of the blood. 
Refpiration frees the blood of two noxious principles, the 
hydrogene and carbon ; and it infinuates a new principle, 
viz. the oxygene, into the blood. 

Such has been the opinion of chemifts up almoft to 
the prefent day; but the rapid changes of opinion, and 
indeed of whole fyftems, and the confufion mto which 
the difcoveries of to-day throws the refult of all pre- 
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ceding labours, would almoft provoke an anatomift to 
put out of his fyftem the chemical difcuflion altogether, 
until the mafters of that fcience have better arranged 
their materials, and have arrived at acknowledged: prin- 
ciples. More careful experiments have proved that all 
the oxygene taken from the atmofphere by refpiration, is 
confumed in the formation of the carbonic acid found in 
the refpired air; and that the heat evolved by refpira- 
tion is not the heat of the body, but the heat of the air 
refpired, latent before, and now become fenfible, owing 
to a change of capacity in the gales. 

The change produced in the blood during the circu- 
lation in the lungs, is fimply to free it of the fuper- 
abundance of carbon with which it is loaded in con- 
fequence of the fecretions performed in the extreme vel- 
fels of the fyftem of the body. 

As to the heat of the body, chemifts feem to have 
agreed, that full confidence is to be put in the experi- 
ments and opinions of Dr. Crauford, whofe theories have 
been. criticifed in former editions. of this work. ‘The 
brief abftra& of which do€trine is this. The venous 
blood has lefs capacity for retaining heat than arterial 
blood. When the blood of the arteries of the body 1s 
converted into purple blood, and enters the {mall veins, 
heat is let loofe and becomes fenfible, giving warmth 
and a ftimulus to the operations of the animal economy. 
When this venous blood is, in the round of the circula- 
tion, brought back to the lungs, while it throws out its. 
fuperabundant carbon, and when this carbon unites with 
oxygene of theair refpired, and forms carbonic acid, heat 
is evolved. While this action of refpiration is producing 
heat, itis alfo forming of venous blood arterial blood, And 
as the arterial blood, in its converfion into venous blood, 
gave out heat, fo now, being re-converted into arterial ~ 
blood, it takes up heat, aiid that heat is not fenfible 
heat, but latent. There is, therefore, no central fire; as 
if were, in the breaft, and yet there is a fource’ of heat 
to the whole body from the operation of the lungs, 
And what degree of heat more than neceflary for: the 
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tonverfion of the blood, and which might be injurious, 
‘is expended in forming the vapour exhaled from the 
lungs. | | 

_ Nature has appointed but a {mall proportion of vital — 
air for our ufe; our atmofphere is fo conftituted as to 
hold but a fourth part of vital air, and of that fmall 
proportion one half only is ufed in the lungs. We 
fee by this how neceflary this contamination of our 
atmof{phere is, which feems fo unfavourable to life; 
nature intended that we fhould breathe flowly a modified 
atmoiphere! With nothing but the pureft air to breathe, 
our life would be quickly confumed, like that deflagration 
of iron, which is fo rapid in vital air, while it burns fo 
moderately and flowly in the common air. . 

Thefe afh{tances which we have from chemiftry are 

but a promife of what that fcience may do; nothing of 
all that we know concerning the chemiftry of the blood 
is either perfect or ture: we have our expectations {till 
of feeing things. more completely explained; but our 
expectations are not like thofe of Mr. Moifes, who, in a 
certain differtation on the blood, feems fo full of his 
new leflons in chemiftry, and fo confident of his fu- 
ture achievements in that feience, as to expe that mufa 
cular motion fhall be very thoroughly explained, and 
that it will be found to bé nothing elfe, in all the world, 
but ‘* an explofion of hydrogene and oxygene,” and 
God knows what!—but it is after the manner of “a 
{team engine ;” and if his {cheme_ holds, they are to be 
fired off ‘* by means of the nervous elettricity of 
Galvani * !”’ 


* Vide page 236. 
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OF THE MEMBRANES WITHIN THE THORAX, AND OF 
THE HUMAN LUNGS™*. 


We have underftood that the thorax is wide at the 
loweft part, and contracted above ; formed by the 
{pine on the back part, the {fternum before, and the ribs 
on the fides; we khow howto attribute the general 
form, as well as the motion to which the whole thorax 
is fubjeét in refpiration, to the form of the ribs, and the 
diftinétion in their lengths. 5 

- We have next to underftand that the fpaces betwixt 
this texture of bones are filled with mufcular fubftance, 
and the cavity thus formed lined by a membrane called 
Pleura. 

Within the protection of the cheft or thorax there 
are many important parts; the heart, with its capfule 
and great veflels; the lings; the thymus gland; and 
cefophagus: befides which, the unmeaning {chool-boy’s © 
leffons in anatomy contain the enumeration of the du- 
plicatures which the pleura forms; and the trunks of all 
the veflels; the aorta, the pulmonic artery, the venze cavee, 
and vena azygos, the thoracic duct, and glands of the 
abforbing fyftem; befide the trunks of the nerves, the 
phrenic, the fympathetic, the 8th pair of nerves; things 
better explained in combination with the parts of the 
fy{tem to which they immediately belong. It 1s fuflicient 
at prefent to obferve, that of the parts contained in the 
thorax, the lungs alone are fubject to the influence of the 
cheft’s motion in refpiration. 

The Pleure are two diftin@t membranes lining the two 
fides of the cheft. Thefe membranes moft refemble the 
peritoneum. The furfaces are fmooth, and exude a lu- 
bricating moifture. ‘T hey are vaicular, and particularly 
fubject to inflammation ; \and confequently to all the ef- 
feéts of inflammation, inflammatory cruft, adhefions, 
colleCtions of pus, (empyema,) and collection of water, 
(hydrothorax,) and offeous lamina. | 


* By Charles Bell. 
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The Pleura Pulmonum is the invefling membrane of 
the lungs, and it is called pleura becaufe it can be traced 
from that membrane which lines the ribs, and which, 
from that circumftance, is diftinguifhed by the term 
Pleura Coftalis. When we tracethe membrane of the 
ribs over the lungs, we comprehend how the fmooth 
and proper furface of the one is internal, and the other 
external ; and yet that thefe furfaces are continuous and 
the fame. We underftand too how the furface of the 
pleura pulmonalis and coftalis are in clofe contaét, and 
yet do not adhere, and that coniequently freedom is 
given to the motion of the lungs. At leaft, if in re- 
{piration the lungs do not move from the fides of the 
cheift, they are not prevented by the adhefion of the 
pleura, when in a healthy and natural ftate; but by a 
circumftance already in part explained. ‘The lungs can- 
not recede from the pleura covering the ribs, becaufe no 
air can be admitted to fill the fpace which would be then 
neceflarily formed betwixt the lungs and ribs. 

The Ligaments of the lungs are wnderftood when my 
reader comprehends the manner in which the pleura is 
reflected from the ribs over the fpine, and from the {pine 
over the great vefiels and over the lungs. Where this 
refleGtion of the pleura takes place, embracing the tubes 
and vefiels going to the fubftance of the lungs, it forms 
ligamentous roots, the only natural connection of the 
lungs to the cheft. 

THE MEDIASTINUM is a partition dividing the great 
cavity of the cheft into two lateral parts: it is ftretched 
from {pine to fternum. Vhis is a common, it may be 
a true defcription of the mediaftinum as far as it goes, 
yet it is a moft imperfect one. ‘This partition of the 
thorax is efteemed a provifion for our fafety worthy of 
all admiration ; and fo indeedit is. But when it is faid, 
that this partition provides that a man, being difeafed in 
the lungs of one fide, or wounded betwixt the ribs of 
one fide, he may fiill breathe with the other, I would 
venture to fay, that it 1s a wrong reading in that volume 
which it ought to be our pride to preferve pure. Every 
motion of the natural fy{tem has its proper check, every 
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delicate part has its guard againft the violent motions of 
the natural fyftem ; and is conftituted with a due provi. 
fion againft the injuries we are liable to in a ftate of na- 
ture. But nature had it not in contemplation that we 
fhould be expofed to the gun and bayonet; nor can I 
think with a celebrated anatomift that fhe has provided 
for fuftaining the prolonged exiftence of him who is 
flowly wafted by pulmonary confumption. I cannot 
believe that there is either in the foramina of the heart, 
or the mechanifm of the cheft, a provifion againit the 
effects of difeafe. I have therefore to fhow that the me- 
diaftinum has a reference to the fupport of the heart 
and great vefiels, againit the unequal preffure to which, — 
without this guard, they would be expofed in the necel- 
fary and natural changes to which the body is fubjeCt in 
health. But I have faid that the defcription of the me- 
diaftinum is imperfeét; and really, though feemingly 
fimple, it is difficult to reprefent by words the connection 
of the membranes of the thorax. 

The two diftin@ facs of the pleura, each forming a lin. 
ing membrane to the two fides of the thorax, approach to- 
wards the centre of the cavity, and would abfolutely 
unite but for the intervention of the heart and its ap- 
pendages. And fo indeed it is, that anterior to the heart 
and pofterior to it, thefe membranes nearly touch, 
Where the facs of the pleura approach each other an- 
terior to the heart, they form the ANTERIOR MEDIAS- 
TINUM, and in the fame manner behind the heart and 
near the fpine, they form the PosTERIOR MEDIAS- 
BINT Mes = 

The anterior, or pectoral mediaftinum, has, in the 
embrace of the membranes, much ceilular membrane ; 
and when in diffection we raife the {ternum, this loofe 
cellular membrane allows the pleura to be drawn fepa- 
rate fo as to form a cavity, which cavity did not pre- 
vioufly exift. ‘Lhe anterior mediaftinum contains the 
thymus gland, fome abforbent glands, a confiderable 
trunk of the lymphatic fyitem, which has been called the 
DUCTUS THORACICUS ANTICUS. 

‘Lhe poiterior mediaftinum, called fometimes por- 
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SALE, contains'the extremity of the trachea and part of 
its branches called bronchi, and part of the pulmonic | 
artery and veins; the cefophagus, for the greater extent 
of its courfe, the defcending aorta, and the great trunk 
of the abforbents, the thoracic dué, the eighth pair 
of nerves, and the dorfal lymphatic glands. 

Both the mediaftina are a little towards the left fide, 
and the pofterior one is much the longeft. 

I now leave authority, and proceed to defcribe the 
more important connections of the membranes of the 
cheft with the heart and great veflels. The pleura, 
which is a very thin and weak membrane, where it in- 
_ Vets the lungs or adheres to the infide of the ribs, is 
particularly {trong where it is reflected from the dias 
phragm. And from the diaphragm to the upper and 
more contracted part of the cheft, all along the tra@ of 
the cava, it is of a ligamentous firmnefs, and is more like 
a fafcia or tendon than thofe layers of cellular tiffue, 
which have of late got that name in conne¢tion with the 
fubject of hernia. Towards the upper part of the cheft, 
the pleura, or rather the medialtmum, covers and em- 
braces the branches of the cava, and pofteriorly it co- 
vers and protects the aorta and thoracic duét; in fhort, 
were it not the fear of confounding the ideas of the 
younger fiudents, I would fay, that this ftru€ture of 
membranes excludes all but the lungs from the cavity 
of the cheft ; and confequently from the effe@ of the 
cheit’s motion in refpiration. How the refpiration does 
not affect the veins and cavities of the heart, will now, 
I truft, be eafily conceived, and confequently the ufe 
of the mediaitinum be underftood. | 

‘The enlarged capacity of the thorax in every diretion, 
the raifing of the ribs, the thrufting ont of the {fternum, 
is attended with the contraction and finking of the arch 
of the diaphragm, But this motion which expands the 
cells of the lungs, and draws the air into them, would 
diforder the heart’s motion, would caufe a lodgment 
of the blood and diftenfion of the great veins and finufes, 
were they under the influence of the motion of refpi- 
rauon, But the diaphragm moves only on its lateral 
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parts, or it is checked and intercepted at the middle part 
by the connedtions of the mediaftinum. In proportion 
as the lateral cavities of the cheft and the lungs confe- 
quently fuffer the influence of this expanfion of the cheft, 
and have the preflure taken from them (which bore 
again{ft the weight of the atmofphere) the parts con- 
tained in the mediaftinum fuffer preflure by the adtion of 
the diaphragm and rifing of the fternum. If the veins 
near the heart were expofed to the fame influence that 
the lungs are, they would be fubject to the fame change 
of quantity of what they contain; the blood would be 
accumulated in infpiration, and forced out from them in 
expiration, and the regular action of the heart inter- 
rupted or difturbed. 

There is a further ufe in thefe connections. of the 
membranes furrounding the great veflels with the dia- 
phragm, viz. to preferve an equilibrium or equal pref- 
fure upon the great veflels of the trunk during the vio- 
lent action of the mufcles. Thus in leaping, pulling, 
or ftraining, in any way, there is a fudden and great 
preflure on the vilcera and veins of the abdomen, and 
at the fame time there is a powerful acceleration of the 
blood from every remote part towards the great veins 
and right finus of the heart. ‘Thefe veflels would be 
overpowered and burft but for the protection of the 
mediaftinum, and the fupport which the diaphragm 
gives by its conneCtion with the mediaftinum, and by 
acting in oppofition to the abdominal mulcles. 


OF THE THYMUS GLAND. 


The thymus is a gland of a pale colour and foft con- 
fitence having many divifions or lobuli, It lies im- 
merfed in the cellular membrane of the anterior mediaf- 
tinum, but ftretches upwards on the neck, and its extre- 
mities are betwixt the trachea and carotid arteries, but it 
lies principally on the pericardium. It has two juperior 
cornua, and two inferior, the right of which is the longeit. 
On puncturing this gland a white fluid may be expreffed, 
and when we blow into this puncture the air pervades 
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the whole gland, giving the appearance of a cellular 
texture; but no duéts have been difcovered. The 
thymus occupies a very confiderable fpace in the cheft of 
the foetus, while it diminifhes rapidly during childhood ; 
therefore it is prefumed, that it has a function adapted 
to fome peculiarity of the foetal circulation: but not even 
a probable conjeGlure has been offered further. It has 
been fuppofed a kind of diverticulum chyli. It has been 
fuppofed to fecrete a fluid to attenuate the blood; it has 
been fuppofed to feparate a peculiar fluid which was 
again thrown into the blood through the fmall veins. It 
has been fuppofed ufeful to fill up the thorax during the 
contracted ftate of the lungs in the fcetus ; forgetting 
altogether that itis laree in the fcetus and diminithes 
atter birth, it has been fuppofed to protect the lungs 
irom the preflure of the fternum ; all which are fuppo- 
fitions merely, that have not the moft diftant proof to 
fupport them, and yet poflefs not fufficient abfurdity to 
make them worthy to be recollected on that account. 


OF THE LUNGS. 


. 

THe Lunes are the foft compreflible bodies which fll 
the two lateral cavities of the cheft; and their funétion 
is to convey the atmofpheric air into conta with the 
circulating blood. “Lhey confit principally of a cel- 
lular texture, and air tubes communicating with the 
atmofphere through the trachea. he degree of flefhy 
confiftence and folidity which they have, is owing to 
the many veiiels which carry blood through them, 
and the firm texture of membrane neceflary to fupport 
them. 

‘Lhe lungs of the lett fide are divided into two great 
lobes, thofe of the right fide have a third leffer and inter- 
mediate lobe. In the adult body the Jungs are of a livid 
blue colour, and are fometimes marked with black {pots ; 
in youth they are more of a flefhy colour, and in infancy 
of a {till paler caft. In form the lungs correfpond to 
the cavity which contains them when taken: from their 
place and extended. ‘They are wide below, and rife co- 
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nically upward ; concave where they lie on the arch of 
the diaphragm, obtufe above, convex forward, and 
more flightly fo on the fides; they havea deep fulcus 
behind left for the fpine, and within the proje€ting lobes 
there is a place of lodgment forthe pericardium and 
heart, | 
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The trachea is that extent of the wind-pipe which is 
betwixt the LARYNX (already defcribed), and the divi- 
fion of this tube where it is about to enter the lungs. It 
is feated on the fore-part of the neck and anterior to the 
cefophagus or gullet. It is covered by the thyroid gland 
and the flat mufcles going irom the flernum to the os 
hyoides and thyroid cartilage, and all around, it has a 
very loofe and elaftic cellular membrane. | 

‘The trachea is not a perfect cylinder, it is flat on the 
back part; it is rigid to admit of the eafy paflage of the 
air through it; and this rigidity is derived from the care 
tilaginous hoops of which it is principally formed. ‘Vhefe 
are not perfectly regular: above they are moft fo, and 
are broader, and have weaker cornua the nearer the 
bifurcation: they are united by an intermediate liga- 
mentous fubflance, which fome will have to be mul; 
cular, 

The membrane lining the trachea, and continued 
from the larynx into the cells of the lungs is foft, elaftic, 
and vafcular; many pores or foramina open upon it, 
efpecially about the larynx and epiglottis. ‘They are 
called the openings of the ducts of glands, but in truth 
they are the fecreting parts themfelves; and a fheathing 
mucus flows from them.. The moiiture which bedews 
the trachea is a limpid bland mucus which fubfides in 
water, unlefs air bubbles be init. Tie thinner part of 
this fecretion is carried off by the air which pafles 
through the trachea, and the thick matter is expec- 
torated. 

From its expofed fituation, its fenfibility and vafcu- 
larity, the membrane of the trachea is very fubject to 
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difeafe. I haye now before me examples of general in- 
fammation, of inflammatory cru{t, of fuppuration, and 
deep ulcer in the infide of the trachea. Often leffer de- 
grees of inflammation change the nature of the bland 
fecretion, making it more ‘faline, acrid, and {ftimue. 
lating. Sometimes the inflammatory action will mix a 
portion of coagulable lymph with the mucus fecreted, 

and which, by this addition, will take a tubular form, as 
in the croup. But let it be remembered, that coagu- 
lable lymph in the form of tubes or veflels may “be 
coughed up from the lungs, a confequence of blood 
poured i into the bronchi without the prefence of inflam. 
Mation, 
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On entering the thorax the trachea inelines back- 
ward and pailes into the pofterior mediaftinum and bee 
hind the arch of the aorta and before the cefophagus ; 
pppofite to the third vertebra of the back it divides into 
two branches pafiing to the right and left; thefe and et 
jubdivifions are the bronchi. 

When we follow one of thefe tubes we find it enter- 
ing the fubftance of the lungs, accompanied by blood 
veliels, branches of the pulmonary artery, with their 
correfponding veins; and lcfler arterial branches enter 
pale, which are derived from the aorta, and are called 
the bronchial arteries. 

Lhe bronchi divide and fubdivide in regular order, 
branching lke a tree through all the fubftance of the 
lungs, until their tender extremities terminate in the air 
cells ; for the cartilaginous rings of the bronchi which 
near the trachea refemble thote of the truuk, become 
weaker and further removed from each other, until the 
extremities feem only to be membranous tubes. 

The BRONCHIAL CELLS, into which the air is ad- 
mitted in refpiration, have been reprefented as very re- 
gular {phericles attached to the branches of the bronchi, 
and having no communication with each other. TI rather 
believe that they are not regular in figure nor in fize, 
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and that they freely communicate. Perhaps I am mif. 
taken in fuppofing I fee that the cells not only commu- 
nicate, but that the air is drawn through them, and made 
to circulate among them in a feries. Taking this as a 
queftion to be judged of more by the probable effet of 
the ftructure, than by- what we can demonftrate, would 
not the air, in the fuppofition ofits being drawn through 
the communications from cell to cell, in 1 conneétion with 
the extremity of a branch of the bronchus , be more effec- 
tually brought into contact with the blood, ‘than dfthe lex! 
treme branch of the wind-pipe ter: vithatta’ in acell which 
had one opening only, and which cell contraéted during 
_ expiration, only ina flight degree? 

On thefe cells the ultimate branches of the pul aight 
arteries and veins ramify and inofculate,-and the thin 
membrane of the cell. and the coats of thefe minute 
veffels do not prevent the influence of the air upon the 
circulating blood. My reader muft well diftinguith be- 
twixt this regular cellu lar ftru€ture, for the admiffion of 
air which is drawn through the trachea and bronchi, and 
that cellular texture of the lungs which is common to them 
and every part of the body; a tiffue which fupports the air 
cells, the bronchi, and the three feveral kinds of blood 
veflels, and the lymphatics which collectively conftitute 
the fubftance of the Jungs. ‘This common cellular fub- 
{tance fupports the air cells, and unites the lobules, and 
conveys the veilels to their deftination. 

Coloured water, or fize, or oil of turpentine being 
injected into the pulmonary artery, returns by the pul 
monic veins, running in what is called the lefler circula- 
tion. The fame fluids being injected into the vein, re- 
turn by the artery. ‘The fluid being more forcibly pro- 
pelled into the pul ate artery, flows by the trachea, 
and the exudation of the fluid is facilitated, if the aétion 
of refpiration be imitated by blowing into the trachea 
at the time of the inje€tion. hefe coarfe experiments 
in the dead body prove little; but the courfe of the 
blood from the extreme pulmonic arteries into the veins, 
having been feen in the membranous lungs of the lacertae, 


the chemical phenomena exhibited by refpiration, leave 
little 
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little for us to wifh further in explanation of the func« 
tions of the lungs. 

RESPIRATION carries away the fuperfluous carbon 
of the blood, beftows heat and ftimulates the fyftem, 
endows us with the power of fpeech, and affords us the 
fenfe of fmelling, or greatly contributes to the perfection 
of the fenfe. 

For the confent or fympathy of the lungs with other 
parts, fee the obfervations under the head of Par-vagum, 
in the defecription of the nerves. 


END OF THE FIRST VOLUME, 
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